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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

useful novel GRKinhibitor is offered as heart failure or other 
prevention and treatment agent . 

[Means to Solve the Problems ] 

Formula (I ) 

[Chemical Formula 1 ] 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X shows 
optionally substitutable C<sub>l- 4</sub>alkylene etc, 
Ar<sup>K/sup> other than R shows optionally substitutable 
heteroaromatic group other than optionally substitutable 
aromatic hydrocarbon group or R, R hydrogen atom or 
-Y-AKsup>2</sup> shows(As for Y quantity of atom which 
configuration does bond or straight chain portion shows 
spacer 1 - 6, Ar<sup>2</sup> shows optionally substitutable 
aromatic hydrocarbon group or the optionally substitutable 
heteroaromatic group . ). } or GRKinhibitor . which contains 
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#*rr£> grk mm* 

Claims 

aw 



X— Ar-R 




prodrug 

[Claim (s )] 
[Claim 1 ] 
Formula (I ) 
[Chemical Formula 1 ] 



flteiSU Z l4B*S*iTl*"Ct «fcl* 2 ftl^L 4 

ficDEmttcD c,.3 mtimmz^u m b 
4><fci> c M mu>, ■***iri^rti<fei^ c 2 

. 4 TJU^T— -NR'- s -CO-, -S(0)m-. -O-, -N 
R'-CO-. -CO-NR 1 -, -NR'-CO-NR 2 -. -NR l -S0 2 - 
Sfcli-SOi-NR'-Cm (4 0 fcUL 2 <DS»£3fU 

r 1 r 2 i»*t-e*i**«^ . a^^nr 

lvC*«fcl*aHb**S* Bft**lTl*T*cfcl* 
£*1")£^U Ar l 14 R Bl*HcBSiaptiTL^T 

t<fe^»S*ft<b****fcii R KWHcBSI 

7K*JS^*fc(4-Y-Ar 2 (Y I4«***fcl41tt» 

1-6 OX*—*- 

*su Ar 2 i*a»*ttri^rticj:i^siftBMb 
**»*fci*a«**tTL^TtcfcLx*s«ga* 
mm*?)£*to ]-ea**L*<b^«B*fcii 

-tott.^fcii-tro^pK^ys^-r* gr 



[»3RJS2] 
If A *<xC 
[ft 2] 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>K/sup>-, -CO-, -S (O ) m-, -O-, 
-NR<sup> 1 </sup>-CO-, -CO-NR<sup> 1 </sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>- } 
-NR<sup> 1 </sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>K/sup>- shows (m shows 
integer of 0 or 2, R<sup>l</sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ), 
Ar<sup>l</sup> other than the R shows optionally 
substitutable heteroaromatic group other than optionally 
substitutable aromatic hydrocarbon group or R, R the 
hydrogen atom or -Y-Ar<sup>2</sup> shows (As for Y 
quantity of atom which configuration does bond or straight 
chain portion shows spacer 1 - 6, Ar<sup>2</sup> shows 
optionally substitutable aromatic hydrocarbon group or the 
optionally substitutable heteroaromatic group . ). } or 
GRKinhibitor . which contains prodrug 

[Claim 2 ] 

ring A formula 

[Chemical Formula 2 ] 
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cr a1 fccfei; R^A^ti-ptLTKJRia?-, / Npy> 

[111*414] 

r a1 A<^;u-efc5»*Ji 2 BBtt®*!l. 

[IMS 5] 

R A2 A<**15?--e&*SII#JS 2 E«(DS"Jo 



[M*4I6] 

2 fcl*L 4 ffi(DBmttCD C,. 3 ftft7k**A<(N)- 
CH 2 -. (N)-CH-S/c(±(N)-CH=C(N)liif B (DM 



[«#* 7] 

2 fcUL 4 fiftDilfiBttG) C,.3 0Mb7K**A<(N)- 
CH 2 -CH 2 -, (N)=CH-CH 2 -, (N)-CH-CH-(N>CH 2 
-CH=*fcl±(N>=CH-CH=C(N)l4a B CDS^JS 



[«*«8] 

2 4 monmvHD c,_ 3 «Hb***#(N)- 

CH2-CH2-CH2-. (N)=CH-CH 2 -CH r , (N)-CH-C 
H-CH 2 -, (N)-CH 2 -CH=CH-, (N)-CH 2 -CH 2 -CH 
=, (N)=CH-CH=CH-, (N)=CH-CH 2 -CH=£fcl± 
(N)-CH=CH-CH=C(N)I4JI B (DM^HT^* 



agent . which is stated in Claim 1 which is a pyrimidine ring 
which isdisplayed with {sulfinyl group , where 
R<sup>Al</sup> and R<sup>A2</sup> are substituted 
hydrogen atom , halogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable hydroxyl group , 
optionally substitutable thiol group , respectively sulfonyl 
group or optionally substitutable amino group which is 
substituted is shown. } 

[Claim 3 ] 

agent . which is stated in Claim 2 where R<sup>Al</sup> is 
optionally substitutable alkyl group 

[Claim 4 ] 

agent . which is stated in Claim 2 where R<sup>Al</sup> is 
methyl 

[Claim 5 ] 

agent . which is stated in Claim 2 where R<sup>A2</sup> is 
hydrogen atom 

[Claim 6 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= agent . which is stated in Claim 1 which is a { (N ) 
shows nitrogen atom of ring B } 

[Claim 7 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or(N ) =CH-CH= agent . which is 
stated in Claim 1 which is a { (N ) shows nitrogen atom of 
ring B } 

[Claim 8 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 

(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 

-CH=CH-CH<sub>2</sub>-, (N ) 

-CH<sub>2</sub>-CH=CH-, 

(N )-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
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[11*919] 
[»*S 10] 

-O-Sfdi-CO-NR^R 1 liflfsfri i UMtm 



12] 

Ar 1 A<RKiHicMSi**irL^rt«fcL^i-;uai 

*fcl± R JartlcH»&lxTl*Ttcfcl* 5 Sfctt 
[ft** 13] 

Ar 1 A^RJiinica^tlT^TtcfcL^x^US 

[M*a H] 

R^-Y-Ar^Y fccfcl/ Ar 2 li!i*Jl 1 f3K(t[^« 

is] 

0- s -S-, -0-CH 2 -. -CH 2 -CK -S-CH r . -CH 2 -S-, - 
CO-NR 3 -. -NR 3 -C(K -S0 2 -NR 3 -£fcl±-NR 3 -SO 

»**irt^TtcfeL^7i/;uaS*1-)1ffc*SI* 
S l IHKtDSiJo 



[»#« 16] 

y 3i<-o-*fcii-s--e**tt #s i tm<Dm 0 

[«** 17] 

Ar 2 A<«»3?*LTL^rtcfcL^i-;i/**fcl4« 



=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= agent . which is stated in Claim 1 which is a 
{ (N ) shows nitrogen atom of ring B } 

[Claim 9] 

agent . which is stated in Claim 1 which is a ring where ring B 
has substituent on nitrogen atom 

[Claim 10] 

ring B , adjacent carbon atom being oxo group in nitrogen 
atom , agent . which isstated in Claim 1 which is a 
unsubstiruted ring 

[Claim 1 1 ] 

X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>l</sup>-, -O- or -CO-NR<sup>K/sup>- agent . 
which is stated in Claim 1 which is a (R<sup>l</sup> shows 
same meaning as Claim 1 statement. ) 

[Claim 12] 

agent . which is stated in Claim 1 where Ar<sup>l</sup> 
other than the R is heteroaromatic group of optionally 
substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

[Claim 13] 

agent . which is stated in Claim 1 where Ar<sup>K/sup> is 
optionally substitutable phenyl group other than R 

[Claim 14] 

R -Y-Ar<sup>2</sup> agent . which is stated in Claim 1 
which is a (Y and Ar<sup>2</sup> show same meaning as 
Claim 1 statement. ) 

[Claim 15] 

Y bond , optionally substitutable C<sub>l- 4</sub>alkylene , 
optionally substitutable C<sub>2- 4</sub>alkenylene , -0-, 
-S-, -0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup>-, -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- agent . which is stated 
in Claim 1 which is a (R<sup>3</sup> shows hydrogen 
atom , optionally substitutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ) 

[Claim 16] 

Y -O- or -S- agent . which is stated in Claim 1 which is 
[Claim 17] 

Ar<sup>2</sup> optionally substitutable phenyl group or 
substituted phenyl group agent . which is stated in Claim 1 
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umm. is] 

Ar 2 A<«*i*LTt^Tti J:l^i-;H, fi&£ 

i^^-jitg-ttcitm&ttixiixb&i^T 
W^rnxfoumm i fBKro^ijo 

[1**5 19] 

iC>3F±0)^|»-Jft*#jTfft*|»#fli 1 I2«© 
[1**5 20] 

1**5 i E*«Mbfc*i*fci*-i-©*, 

ztzftrnktzmmmztsHz grk hs 

[1**5 21] 

f**5 1 B*aMb£**fcl«-©ifi. Sfcl*^ 

[ff*522] 
[1**5 23] 
[1**5 24] 

Mb 3] 



X— Ar-R 




which is a heteroaromatic group of 5 or 6 members which are 
possible to be done 

[Claim 18] 

agent . which is stated in Claim 1 where Ar<sup>2</sup> is 
optionally substitutable phenyl group , optionally 
substitutable pyridyl group , optionally substitutable thienyl 
group or optionally substitutable thiazolyl group 

[Claim 19] 

agent . which is stated in Claim 1 which is a prevention and 
treatment agent of heart failure 

[Claim 20 ] 

compound or its salt , which is stated in Claim 1 or 
GRKinhibition method . in mammal whichdesignates that 
effective amount of prodrug is prescribed to mammal 
asfeature 

[Claim 21 ] 

compound or its salt , which is stated in Claim 1 or prevention 
and treatment method . of heart failure in mammal which 
designates that effective amount of prodrug is prescribedto 
mammal as feature 

[Claim 22 ] 

compound or its salt , which is stated in Claim 1 for 
producing GRKinhibitor or useof prodrug . 

[Claim 23 ] 

compound or its salt , which is stated in Claim 1 for 
producing prevention and treatment agent of the heart failure 
or use of prodrug . 

[Claim 24 ] 

Formula (I&apos; ) 

[Chemical Formula 3 ] 



compound which is displayed with {In Formula, 
R<sup>AT</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , sulfinyl 
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;U*=;US£/d411***lTl*Tti<fcl*75/ 
S£*U R A2 'li**H^ t\u*fum=fs B& 

SU Z l4B&£*lTl^TtM^ 2 fcl*L 4 ff (0 
EUttcD c,. 3 flHb7k**£*U 9 b liable 

I* C w 7il<*U>. H***lTl^-CtiJ:L^ Cm 7 
-NR 1 -. -CO-. -S(0)m-, -0-. -NR 1 - 
CCK -CO-NR 1 -, -NR'-CO-NR 2 -, -NR'-S0 2 -£ 
fctt-SOrNR'-(m It 0 ftl*L 2 OBftSncU R 
1 J3J:tf R 2 BStetlTl^ 

**-)*SU Ar 1 14 R liWI^B&^ftTUTt 

«fci*»«MMt****fctt r jswicikjkf 
K&m-f&mTomtf i~6 ©**t— g— s 

tfL, Ar 2 ttllttStiri^Tt <fct,*»*«j»Mb 



Hb4] 



NH 2 0 




H 2 N 



group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group (However, when R<sup>Al'</sup> 
is hydrogen atom , R<sup>A2'</sup> is not amino group . ) 
which is substituted, Z to show the C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore as for 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>l</sup>-, -CO-, -S (O ) m-, 
-0-, -NR<sup>K/sup>-CO-, -CO-NR<sup>l</sup>-, 
-NR<sup>K/sup>-CO-NR<sup>2</sup>-, 
-NR<sup>K/sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>K/sup>- (m shows integer of 0 
or 2, R<sup>l</sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>l</sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which configuration does bond or 
straight chain portion shows spacer 1 - 6, Ar<sup>2</sup> 
shows optionally substitutable aromatic hydrocarbon group or 
the optionally substitutable heteroaromatic group . ). } 
(However) 

[Chemical Formula 4 ] 



[st^K iPrf* iso-;7at 0 ;u£*u Mei±>T;u£ 



{In Formula, iPr shows iso-propyl , Me shows methyl } 



Mb 5] 



[Chemical Formula 5 ] 
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C00H 




And 

[Chemical Formula 6 ] 




[it*. Me li>^^**-r3*ME<)*fcl4-t(D 
25] 

[H*g 26] 
27] 

R A|, 36««»**lTL^TtJ:L^7;U*^»"C*« 
If #H 24 EftOMbfttt. 

[1S#H[28] 

R Ar *^;U-C&5MI** 24 K«©fc£* 0 
[M#« 29] 



30] 

2 fcl^L 4 ffli<DBffitt<D C,. 3 S<b7K**4<(N)- 
CH 2 - S (N)=CH-*fcl4(N)-CH=C(N)tta B CDS 
JRJST-SS-r ]-efe*»3RS 24 KKOMb^tto 



{In Formula, Me shows methyl } is excluded) or its salt . 
[Claim 25 ] 

prodrug . of compound or its salt which is stated in Claim24 



[Claim 26 ] 

compound or its salt , which is stated in Claim24 or 
pharmaceutical . which contains the prodrug 

[Claim 27 ] 

compound . which is stated in Claim24 where 
R<sup>Al'</sup> is optionally substitutable alkyl group 

[Claim 28] 

compound . which is stated in Claim24 where 
R<sup>Al'</sup> is methyl 

[Claim 29 ] 

compound . which is stated in Claim24 where 
R<sup>A2'</sup> is hydrogen atom 

[Claim 30 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= compound . which is stated in Claim24 which is a 
{ (N ) shows nitrogen atom of ring B } 
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32] 

2 ftl\L 4 iffi<Diam4*<7> C N3 0Mb#*S#(N)- 
CH 2 -CH 2 -CH 2 -, (N)=CH-CH r CH r . (N)-CH=C 
H-CH 2 -. (N)-CH 2 -CH=CH-. (N)-CH 2 -CH 2 -CH 
=% (N)=CH-CH=CrK (N)=CH-CH 2 -CH=*frl* 
(N)-CH=CH-CH=C(N)(*I1 B (DS^J^^^^ 



[fi!#«33] 

If 24 E««Mb£*lo 

[»*ai34] 

VS-e«ft**LTL^«Et^«'Cfc4ll*fli 24 ts 

•aibfttt. 

[W3MI35] 

-o-s^ii-co-NR'-cR 1 itmxm 24 Eturn 



[11*41 36] 

Ar 1 A< R &ni^a&£*lT^Ti<fcl^x- JUS 
R KAWcE&£*lTl*TfcJ:l^ 5 f-fcfi 

6 flfl>*s«ia*iB*-eft*i»*s 24 tm<D 

[1***37] 

Ar 1 1< R J2l*flca«i$*ir L^Ttckt^i - 

vfoztmrn 24 E«©<b^i*o 

[1***38] 

R tf-Y-Ar^Y tSJtlf Ar 2 lit*** 24 EIH:^ 

*«s*-r)-e**»*a 24 tetecD^b^^o 



[Claim 31 ] 

2 or C<sut»l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or(N ) =CH-CH= compound . which 
is stated in Claim24 which is a { (N ) shows nitrogen atom of 
ringB } 

[Claim 32 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>- 5 (N ) 
-CH<sub>2</sub>-CH=CH-, 
(N )-CH<sub>2</sub>-CH<sub>2</sub>-CH= (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= compound . which is stated in Claim24 which 
is a { (N ) shows nitrogen atom of ring B } 

[Claim 33 ] 

compound . which is stated in Claim24 which is a ring where 
ring B has substituent on nitrogen atom 

[Claim 34 ] 

ring B , adjacent carbon atom being oxo group in nitrogen 
atom , compound . which isstated in Claim24 which is a 
unsubstituted ring 

[Claim 35 ] 

X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>l</sup>-, -O- or -CO-NR<sup>l</sup>- 
compound . which is stated in Claim24 which is a 
(R<sup>K/sup> shows same meaning as Claim 24 
statement. ) 

[Claim 36 ] 

compound . which is stated in CIaim24 where 
Ar<sup>l</sup> other than the R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

[Claim 37 ] 

compound . which is stated in Claim24 where 
AKsup>K/sup> is optionally substitutable phenyl group 
other than R 

[Claim 38 ] 

R -Y-Ar<sup>2</sup> compound . which is stated in 
Claim24 which is a (Y and Ar<sup>2</sup> show same 
meaning as Claim 24 statement. ) 
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B&£*lTl^Tti<fc^ C 2 . 4 7JI^-b>, - 
0_ % -S-. -0-CH 2 -. -CH 2 -CK -S-CH 2 -. -CH 2 -S-, - 
CO-NR 3 -, -NR 3 -CCK -S0 2 -NR 3 -*fcl±-NR 3 -SO 

2 -(R 3 itymm* s m&£tixi^xt^viit7k 



[tt#H4i] 

Ar 2 A^S^+lTL>Tt <UV7x~;US£fd;i:« 



[1IM42] 

Ar 2 ^B^^ftTl^Tt^l^x-XjUg^ B&£ 



[If #31 43] 

23-V>^^-N-[2-PxX. J /UT7|-px-;i/]-5,6,7 J 
8-^h^tKPt 0| JK[2,3-d]t°USv>-5.T5>;2- 

^;u-N-[2-[px-;ux;u^T-;upx-;u]t° 
UK^^-^^'J^v^-s-T^jN-^^-^np^x 
y+^^x-^i^-^^^^j^-xH^tKPt 0 

'JK[2,3-d]t 0 »J^v>-5-y^>;(-)"N-[3-(3^PP 

^xy^vpx-y^^-^^u-sAv^-^h^tK 

Pt°'jK[2,3-d]t 0| J^V>-5-7^>;2-[5-[3-(3-^P 
p^xy^^T-'J/l^-^^^W-vtKpeu 

x^^)7-lrhT5K;N-[3-(3-^PP^xy+vp 
x-^i-N^-y^^u-s^j^h^tKpeuK^, 

3-d]t°»J^v>-5^>/U)7-thTSK;3-[[4-[[5-[[3- 
(3^PP7iy+v)7i-Jb]75/]-2^fJl/-5 5 
6,7,8-xh^tKPt 0| JK[2,3-d]t o, J5v>-8->r^] 

^^. N -[3-[(5->T^-2-^x-^-l,3-7l-+-y-y— 
VU^^^h^vl^x-^l^J^-^fh^tKP 
t°U5K7^t°>-5-7S>;6-(3-<7PP7xy+v> 

l^-^^^-ej^^h^tKpe'j^K^^t 0 ^ 

5-^;U)-l,3-vtKP^>X>r^^V-;U-2^>; 
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[Claim 39 ] 

Y bond , optionally substitutable C<sub>l- 4</sub>alkylene , 
optionally substitutable C<sub>2- 4</sub>alkenylene , -O-, 
-S-, -0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup>-, -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- compound . which is 
stated in Claim24 which is a (R<sup>3</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) 

[Claim 40 ] 

Y -O- or -S- compound . which is stated in Claim24 which is 



[Claim 41 ] 

Ar<sup>2</sup> optionally substitutable phenyl group or 
substituted phenyl group compound . which is stated in 
Claim24 which is a heteroaromatic group of 5 or 6 members 
which are possible to be done 

[Claim 42 ] 

compound . which is stated in Claim24 where 
Ar<sup>2</sup> is optionally substitutable phenyl group , 
optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
thiazolyl group 

[Claim 43 ] 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine ;2- 
methyl -N- [2 - [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5-amine ;N- [3 - (3 -chlorophenoxy ) phenyl ] 

- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ; (-) -N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ;2- [5 - [3 - (3 -chlorophenoxy ) anilino ] 

- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- (2 -morpholino ethyl ) acetamide ;N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 
amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] 
benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- phenyl -1, 3- 
oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, 8and 9 - 
[tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- on ;or its salt or prodrug . ] 
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Specification 
[0001] 

grk ESJtWE&tffcffaii^lf'JS 

[0002] 

[ft*0ftffi] 



G protein-coupled receptor kinase (G US ft 

ttfi£Sftu:/ttibff** grk)i±. y=r_xh 
u>ij»b-r4»*-e*y.GRK ic.feoru>» 
aa-r* (jK«ft) 0 

T GRK <7)fi()££[fi«-f 3^<tT:\ 'C>*±*>»l 
BRWbft^©SlB)!»^l»'^«**i*i:L^J5E 

^-/vVtf^/Py-, 14 #, 283-286 H; =1 

tV».9^.77-81 H; x-tfXb,7-- J f'J 

7-/\VtPv-, 18 1275-1280 H;fci?)o 

■b*±*#icjsLvc grk2 mmmmszti 

Tl*S (7>^b-b.^-^U-va>.87 
#,454-463 Efc£)o 

£fcSi£.GRK2 H^^KtttSWSKit 
*^«j-*;u^>KXx-ry-S/3>, 109 i 

361-1371 *KJS^x;U»ttl::fcl*T G 

RK S1t*«I»J-r*»-ejSl*»Tftffl36<»&*l 
^Ci:^*Pt-r^/S:« (-O-y-y US2002/0 
028772 Al)4<a&**irL^5o 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards useful novel GRKinhibitor and novel 
condensation pyrimidine derivative etc as heart failure or 
other prevention and treatment agent . 

[0002] 

[Prior Art ] 

As for Gprotein conjugation type receptor which is 
represented in adrenalin receptor , acetyl choline receptor , 
opioid receptor etc,with most important receptor , as for 
depression of these receptor , the abnormality of normal cell 
response * organ function is caused to maintenance of 
physiological function . 

As for Gprotein -coupledreceptor kinase (Gprotein 
conjugation type receptor kinase , GRK ), with enzyme which 
phosphorylation does Gprotein conjugation type receptor 
which is activated with agonist , reactivity for agonist 
attenuates receptor which phosphorylation is done with GRK 
(desensitization ). 

this GRK in various disorder suggest that it works as disease 
deterioration factor many records are reported. 

With animal experiment level , record that is reported large 
number by fact thatit works GRK making use of gene alteration 
technique inhibition , heart failure and arteriosclerosis or other 
disease are done prevention and treatment , ( [refukobittsu ] 
Nature biotechnology , Vol.14 , 283-286page ;coke and others, 
[torenzuinkarudiobasukyuraamedishin ], Vol.9 , 
77-81 page ;Davies and others, 

[aateriosukurerooshisuandotoronbooshisubasukyuraabaiorojii ], 
such as Vol. 18 , 1275-1280page ; ). 

In addition, increase of GRK2 is reported in disease model 
animal and the human hypertension patient and heart failure 
patient , (ane gray and others and such as circulation , Vol.87 , 
454-463page ). 

In addition by fact that recently, GRK2inhibiting peptide gene 
introduction isdesignated as osteoblast , record ( [bensasson ] 
U.S. Patent 2002/0028772 A 1 ) which suggests that 
hypoglycemic action is acquired by fact that GRKactivity is 
controled in the bone mass of gene alteration mouse 
increasing ( [supuunii ] And others, 
[jaanaruobukurinikaruinbesutigeeshon ], Vol.109 , 
1361-1371 page ) and, diabetes model animal isreported. 
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P300688. EP549291 , WO98/46605, WO00/234 

£fc,Ann. N.Y. Acad. Sci., 186, 119 (1971) 
[ft 7] 




H 2 N 



N 



useful compound is disclosed in for example European Patent 
300688, European Patent 549291, WO 98/46605, WO 
00/23444 etc as synthetic intermediate , folic acid antagonist , 
adenosine kinase inhibitor etc on one hand,as condensation 
pyrimidine derivative . 

In addition, in Ann.N.Y.Acad.Sci., 186, 119 (1971), in 
reaction mechanism analysis of dihydrofolate reductase useful 

[Chemical Formula 7 ] 



C jC* s iPr 14 iso-^P fcf;U£*U Me li^U£ 
7F"^"]A^7F^tls J. Comput-Aided Mol. Des., 
15, 1, (2001).Parasitol. Int., 47, 69 (1998) 

lit 8] 



{In Formula, iPr shows iso-propyl , Me shows methyl } to be 
disclosed, J.Comput-AidedMol.Des., 15, 1, (2001), in 
ParasitoLInt., 47, 69 (1998), as dihydrofolate reductase 
inhibitor useful 



[Chemical Formula 8 ] 




C00H 



0 C00H 



A<Bfl7F**U Chem. Res. Toxicol., 9, 1230 (1 To be disclosed, in Chem .Res.Toxicol, 9, 1230 (1996), 

996)|C[£ S 



lit 9] 



[Chemical Formula 9 ] 
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[0003] 

grk mmmt. m^b^-nskii-mmmit 
ttizzttfWftX'Z&tf. grk mwitmzG 

tlXl^l\ 0 

ut'o^m-^mmLx^mtmmmmt 

[0004] 

*JBW#»I*,GRK BBSftfflS*-r*<b** 
lco#«wattLfc<&j|L TfExt(i)TrS£;h-2> 

GRK HSflPffl**-T^t*JlL^ttL,^*ll=» 

0)3(9 
[lb io] 



{In Formula, Me shows methyl } is disclosed, but including 
also these compound , it is notreported completely concerning 
condensation pyrimidine derivative having the 
GRKinhibition . 

[0003] 

[Problems to be Solved by the Invention ] 

But as for GRKinhibitor , you can expect that it is developed 
as prevention and treatment agent of especially heart failure 
♦hypertension *arteriosclerosis or other cardiovascular 
disease , you do not do report regarding pyrimidine derivative 
which possesses GRKinhibition yet. 

this invention is something which offers useful drug on basis 
of the GRKinhibition , as heart failure or other prevention and 
treatment agent . 

[0004] 

[Means to Solve the Problems ] 

this inventor etc result of diligent investigation, compound or 
its salt which is displayed withbelow-mentioned Formula (1 ) 
(Below, compound (I ) with there are times when it names. ), 
or prodrug , discovering factthat GRKinhibition which is 
superior is shown concerning compound whichpossesses 
GRKinhibition , completed this invention on basis of this. 

As for namely, this invention, 

Formula (1) (I) 

[Chemical Formula 10 ] 
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mommttn c,. 3 gHb****su m b i*s 

. 4 TVU^— -NR 1 -, -CO-. -S(0)m-, -CK -N 

r'-cck -co-nr'-. -nr'-co-nr 2 -, -nr'-so 2 - 

^fcl*-S0 2 -NR'-(m I* 0 fcl^L 2 <DS&£ 

R 1 fcW R 2 tt*#l€*l**JIT . «JH£*lT 

* )£*U Ar 1 [± R UWlcW^tlTl^T 
*<fcl**»8S8Hb7jC***fcli R J2MI=«» 

**Ri?-*fcl*-Y-Ai*(Y l*IS£¥Sfcl*E« 
»»**MW-««*G>*J&< 1-6 <DZ*— 

Ar 2 teHft&h.Tlvct.fcl^SttSiiMb 



(2)If A 
[ft 11] 



,A2 




compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>K/sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup> 1 </sup>-CO-, -CO-NR<sup> 1 </sup>-, 
-NR<sup>l</sup>-CO-NR<sup>2</sup>-, 
-NR<sup>K/sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- shows (m shows 
integer of 0 or 2, R<sup>K/sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ), 
Ar<sup>K/sup> other than the R shows optionally 
substitutable heteroaromatic group other than optionally 
substitutable aromatic hydrocarbon group or R, R the 
hydrogen atom or -Y-Ar<sup>2</sup> shows (As for Y 
quantity of atom which configuration does bond or straight 
chain portion shows spacer 1 - 6, Ar<sup>2</sup> shows 
optionally substitutable aromatic hydrocarbon group or the 
optionally substitutable heteroaromatic group . ). } or 
GRKinhibitor ; which contains prodrug 

(2) ring A formula 

[Chemical Formula 1 1 ] 



agent ; which is stated in aforementioned (1) which is a 
pyrimidine ring which is displayed with {sulfinyl group , 
where R<sup>AK/sup> and R<sup>A2</sup> are 
substituted hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
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t?**frffi(l)IB«0)#J; 



(3) R A1 *<H«iap*LTl^Tticfct^7;U*;U*T!fe 
*iTE(2)E«©*J; 

(4) R A1 35<^JU-e**irE(2)EKfl)ffl; 



(5)R A2 t<7mm* -e**l»E(2)E«©«l; 



(6)2 fcl*L 4 fffi(7)ESItt(D C,. 3 BHt***** 
(N)-CH r . (N)=CH-*fcli(N)-CH=[(N)l*ffl B 
©asUfli^Sft-ra-efeSlKrECOEtKDJW; 



(7)2 fcUL 4 fiffiCDIti£tt<7) C u3 0Mb**3i*< 
(N)-CH 2 -CH r> (N)=CH-CH 2 -. (N)-CH=CH-(N)- 
CH 2 -CH=Sfctt(N)-CH-CH=[(N)liii B (DM 



(8)2 ftl*L 4 fffi^EHttCD C,. 3 ft<b***35< 
(N)-CH 2 -CH 2 -CH 2 -. (N)=CH-CH 2 -CH 2 -, (N)-C 
H=CH-CH 2 -. (N)-CH 2 -CH=CH-. (N)-CH r CH 2 - 
CH=. (N)=CH-CH=CH-, (N)=CH-CH 2 -CH=£ 
fctt(N)-CH=CH-CH=C(N)l*ai B OS*® 1 ?* 
*-r]TffcftllffE(l)E«fflftl; 



(9)ii b 3&<s*iB : f ±icfi»»$*-r*ai-efc 

«mE(i)E«tD*k 

*V*-eB»**iTl^ci:^ai-eftftlWE(i)EK 
(H)X3&<«»**LrL^TtiJ:L^C M 7;U*b>,- 

nr'-s -o-Sfcii-co-NR'-tR 1 iifirE(i)E«i 

l^ft«**-f)-efe*WE(l)E«(Dlfl; 



(12)Ar' A* R BJL^lcHftStiTL^rtcfcL^^x— 

;u*Sfcii r Jarti::«BteftTi*Tt,«fci* 5 * 
fci* 6 a©^S«Mil*9S-efc*ffiE(i)E« 

(IS)Ar 1 A< R iant«j|fc**lTt^rtJ:L^i- 
^»Xf&41WE(l)E«©*l; 
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hydroxyl group 5 optionally substitutable thiol group , 
respectively sulfonyl group or optionally substitutable amino 
group which is substituted is shown. } 

agent ; which is stated in aforementioned (2) where (3) 
R<sup>Al</sup> is optionally substitutable alkyl group 

agent ; which is stated in aforementioned (2) where (4) 
R<sup>Al</sup> is methyl 

agent ; which is stated in aforementioned (2) where (5) 
R<sup>A2</sup> is hydrogen atom 

(6) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= the agent ; which is stated in aforementioned (1) which 
is a { (N ) shows nitrogen atom of ring B } 

(7) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-> 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or (N ) =CH-CH= agent ; which is 
stated in aforementioned (1) whichis a { (N ) shows nitrogen 
atom of ring B } 

(8) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) -CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH-CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
-CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH- or (N ) 
-CH=CH-CH= agent ; which is statedin aforementioned (1) 
which is a { (N ) shows nitrogen atom of ring B } 

agent ; which is stated in aforementioned (1) which is a 
ringwhere (9) ring B has substituent on nitrogen atom 

(10) ring B , adjacent carbon atom being oxo group in 
nitrogen atom , agent ; whichis stated in aforementioned (1) 
which is a unsubstituted ring 

(1 1) X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>l</sup>-, -O- or -CO-NR<sup>l</sup>- agent ; 
which is stated in theaforementioned (1) which is a 
(R<sup>K/sup> shows same meaning as aforementioned (1) 
statement. ) 

agent ; which is stated in aforementioned (1) where (12) 
Ar<sup>K/sup> other than R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

agent ; which is stated in aforementioned (1) where (13) 
Ar<sup>l</sup> is optionally substitutable phenyl group 
other than R 
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(14)R A<-Y-Ar 2 (Y fccfctf Ar 2 (iiitJlE(l)l3tM 

*»s*"r)Tfft*WE(i)ia«a)«(; 



(15)Y*<«^.«»**tT^rtJ:^C w 7;U 

*b>, ««*ttri^TtiJ:L^ C 2 . 4 

-CK -S-, -0-CH 2 -. -CH 2 -CK -S-CH 2 - S -CH 2 - 
-CO-NR 3 -. -NR 3 -CCK -S0 2 -NR 3 -Sfcl*-NR 

3 -S0 2 -(R 3 l&mm* . B***lTl*T*.fcl** 

1WE(1)E«<D*I; 



(16)Y 3W-0-*fcl*-S--efc*tWE(l)E«a)*l; 



(17)Ar 2 A^aftdFtlTL^Tti^l^xn^ai^fc 
tt*9*-e**«rlE(l)E*fl)»l; 



(l8)Ar 2 A<«^nri^Tticfel^x-;uS % S 
»*4iri^t cfcl^Ui?^*. B***lTl^T 

*7yy;uatC**1ltrE(l)E*a>»; 



(20) frE(i)EKfl><b^«B*fci±-t©ffi. 
l*-t(D^PK^>^©*S&**i«?L«i*l=«4 

t$1#«t-r-6i«fL«i«llcfcitft GRK Ifi 

(21) fltB(l)IB«E<D^^^*fcli : e(D^, Sfc 

(22) GRK |fiSfil|a)S}&<Dfc«)©mE(l)E«© 

<b£BiSfci*-€-«>Jfi, *fcl*-t©^nK^^ 
0ffiE(i)E«©fc£tt*fcl**<Dtt. 

(24)3(1') 

Mb 12] 
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(14) R -Y-Ar<sup>2</sup> agent ; which is stated in 
aforementioned (l)which is a (Y and Ar<sup>2</sup> show 
same meaning as aforementioned (l)statement. ) 

(15) Y bond , optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -0-, -S-, -0-CH<sub>2</sub>-, 
-CH<sub>2</sub>-0-, -S-CH<sub>2</sub>-, 
-CH<sub>2</sub>-S-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- agent ; which is stated 
in theaforementioned (1) which is a (R<sup>3</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) 

(16) Y -O- or -S- agent ; which is stated in theaforementioned 
(1) which is 

(17) Ar<sup>2</sup> optionally substitutable phenyl group 
or substituted phenyl group agent ; which is stated in 
aforementioned(l) which is a heteroaromatic group of 5 or 6 
members which are possible to be done 

agent ; which is stated in aforementioned (1) where (18) 
Ar<sup>2</sup> is optionally substitutable phenyl group , 
optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
thiazolyl group 

agent ; which is stated in aforementioned (1) which is a 
prevention and treatment agent of( 1 9) heart failure 

compound or its salt , which is stated in (20) aforementioned 
(1) or GRKinhibition method ; in mammal which designates 
that effective amount of prodrug is prescribedto mammal as 
feature 

compound or its salt , which is stated in (21) aforementioned 
(1) or prevention and treatment method ; of heart failure in 
mammal which designates that effective amount of prodrug 
isprescribed to mammal as feature 

compound or its salt , which is stated in aforementioned (1) 
for producing the(22) GRKinhibitor or use of prodrug ; 
compound or its salt , which is stated in theaforementioned 
(1) for producing prevention and treatment agent of (23) heart 
failure or use of prodrug ; 

(24) Formula (I&apos; ) 

[Chemical Formula 12 ] 
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;u,+x-;ug£fcl*a$2ftT^T£M^/ 

*£^u r^'i^k^ist. /\py»s^ , mm 

;uSSfci*a^^r^Ttct^75yS(mL, 

;U>T" -NR 1 -. -CO-, -S(0)m-. -0-, -NR 1 - 
CO-, -CO-NR 1 -, -NR'-CO-NR 2 -. -NR'-SOa-S 
fc[±-S0 2 -NR 1 -(m [± 0 &l^L 2 ©SjRS R 
1 fc R 2 li^ftf^**!^ ««**lTl* 

3F*)£*U Ar 1 l± R BinicBSiStlTl^Tti 
»*«fiE-T-&® I F-©»A< 1-6 ©X^— fr- £ 

»u Ar 2 i««**irt^rtpJ:L^*»*Kft 



[ft 13] 



compound which is displayed with {In Formula, 
R<sup>Al'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , sulfinyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group (However, when R<sup>A l'</sup> 
is hydrogen atom , R<sup>A2'</sup> is not amino group . ) 
which is substituted, Z to show the C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore as for 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>K/sup>-, -CO-, -S (O ) m-, 
-0-, -NR<sup>l</sup>-CO-, -CO-NR<sup>K/sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- (m shows integer of 0 
or 2, R<sup>l</sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, AKsup>K/sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which configuration does bond or 
straight chain portion shows spacer 1 - 6, AKsup>2</sup> 
shows optionally substitutable aromatic hydrocarbon group or 
the optionally substitutable heteroaromatic group . ). } 
(However) 

[Chemical Formula 13 ] 
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C^4U iPrli iso-^Pt°;U$-7FL^ Me {In Formula, iPr shows iso-propyl , Me shows methyl } 



lit 14] 




[Chemical Formula 14 ] 



C00H 




And 

[Chemical Formula 1 5 ] 



^;(25)|iIlS(24)fS«E(7)^b^%*fcl*-t(7)tM<7) 

(27) R Al A<«^nT^Ttckl>7;U+;US-e 
**llfrIE(24)JEK©<b^*; 

(28) R A1 'A<^U-efe^>|tltS(24)f5«(7)^^^; 



{In Formula, Me shows methyl } is excluded) prodrug ; of 
compound or its salt which is stated in the or its salt ; (25) 
aforementioned (24) 

compound or its salt , which is stated in (26) aforementioned 
(24) or pharmaceutical ; which contains prodrug 

compound ; which is stated in aforementioned (24) where 

(27) R<sup>Al'</sup> is optionally substitutable alkyl group 

compound ; which is stated in aforementioned (24) where 

(28) R<sup>Al'</sup> is methyl 
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(29) R A2 'A<**JB : ?--Cft*frE(24)Ett0<b^ 

(30) 2 4 momm^o c,. 3 ftib7K*s# 

(N)-CH 2 -. (N)=CH-*fcli(N)-CH=C(N)l*BS B 

©■*«*t*"r]-efc*«HB(24)B«a>ft* 

(31) 2 SL^L4ffli©tt«tta) C w «Mb***# 
(N)-CH 2 -CH 2 -, (N)=€H-CH 2 -. (N)-CH=CH-(N)- 
CH 2 -CH=*fcli(N)=CH-CH=[(N)liii B (D^ 

*JS : f**-r]"e&««rE(24)EK©<b*«B; 



(32)2 fcl*L 4 ffi<DjtSS#0) C,.3 ft<b***tf 
(N)-CH 2 -CH 2 -CH 2 -. (N)=CH-CH r CH r , (N)-C 
H=CH-CH 2 -. (N)-CH 2 -CH=CH-. (N)-CH 2 -CH 2 - 
CH=, (N)=CH-CH=CH-. (N)=CH-CH 2 -CH=S 
fcl*(N)-CH=CH-CH=C(N)[* M B <Dg*JIT£ 
*-T)-e**l!frE(24)E*(0<b*«; 



(33) 51 B A<S*B^±lc«»*£*rf 
fe*lWE(24)E«fl)<b^tt; 

(34) HB S*!]??- I^Bfft-r-SKSfeJjR^A^ 

+v*-eBft**iTL^L^9-efc*«rE(24)E 

(35) X A<aft**lTL^rt«kL^C M 7;U*b>, - 
NR'-s -O-^fcte-CO-NR'^R 1 liffE(24)E*t 
H3K«S*1")tf**ttE(24)EiEfl)<b^*B; 



(36) Ar' R artlCBMtt*l"ClvC*«fclV7x= 
JU*£fcl± R JartKB»**lTl*Tt<fcl* 5 £ 
fc(4 6 fl0£#fc«*fflS-efc*mE(24)E 

(37) Ar l A< R eWI-aftaFtlTL^TtcfeL^^i- 

;u»-efc*1WE(24)E*ffl<b*«i; 



(38)R A*-Y-Ar*(Y fccfcl/ Ar 2 [±MK(24)lEKct 
H*«**-r)T?fe*«TE(24)E«©<b^«B; 



B**ftTl*T*<fcl* C 2 _ 4 7^-b 
-CK -S-, -0-CH 2 -, -CH 2 -(K -S-CH 2 -. -CH 2 - 
S- s -CO-NR 3 -. -NR 3 -C(K -S0 2 -NR 3 -£fcl*-NR 
3 -S0 2 -(R 3 famm* s B**KTl*Tti«fcl*« 
1b7K*», B**tLTl^T*J:^a*aai*fc 
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compound ; which is stated in aforementioned (24) where 

(29) R<sup>A2'</sup> is hydrogen atom 

(30) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= the compound ; which is stated in aforementioned (24) 
which is a { (N ) shows nitrogen atom of ring B } 

(31 ) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or (N ) =€H-CH= compound ; which 
is stated in aforementioned (24) whichis a { (N ) shows 
nitrogen atom of ring B } 

(32) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH= (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= compound ; which is statedin aforementioned 
(24) which is a { (N ) shows nitrogen atom of ring B } 

compound ; which is stated in aforementioned (24) which is a 
ringwhere (33) ring B has substituent on nitrogen atom 

(34) ring B , adjacent carbon atom being oxo group in 
nitrogen atom , compound ; whichis stated in aforementioned 
(24) which is a unsubstituted ring 

(35) X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>K/sup>-, -0- or -CO-NR<sup>l</sup>- 
compound ; which is stated in theaforementioned (24) which 
is a (R<sup>l</sup> shows same meaning as aforementioned 
(24) statement. ) 

compound ; which is stated in aforementioned (24) where 

(36) Ar<sup>l</sup> other than R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

compound ; which is stated in aforementioned (24) where 

(37) Ar<sup>l</sup> is optionally substitutable phenyl group 
other than R 

(38) R -Y-Ar<sup>2</sup> compound ; which is stated in 
aforementioned (24)which is a (Y and Ar<sup>2</sup> show 
same meaning as aforementioned (24)statement. ) 

(39) Y bond , optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -0-, -S-, -0-CH<sub>2</sub>-, 
-CH<sub>2</sub>-0-, -S-CH<sub>2</sub>-, 
-CH<sub>2</sub>-S-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-, 
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(40) Y 36<-0-*fcl*-S--efc5lW8B(24)|E«a)<b 

(41) Ar 2 *<aft**L-Cl^Tt«fcl^x-;u*Sfc 

«*«*-ea&*iKrE(24)8a*a)<b^tt; 



(42)Ar 2 tf«lft4jh/Cl*Tticfcl*7x-;uaL ■ 

£cU^Xx;uS£fc|£B&£ftTUT^<fcU 
5 l 7V r, J;uSTrfc^fIlH(24)lBtE(7)1b^^; 



(43)2,8-v^;U-N-[2-(^x-;U^px->IU]- 

5A7 5 8-xh^tKPt 0, JK[2,3-d]t O| JSv>-5-7^ 
>;2-^ : f;U-N-[2-[(7x^L/X^'7T^.>fUpxX. 

;U]t°'JK[2,3-d]t 0| J^v>-5-7^>;N-[3-(3-^P 
□ 7xy+i/)7i-;i/]-2^f;i/-5 } 6,7,8-fh7t 
KPbf'JK[2,3-d]tf'J5i?>-5-75>;(-)-N-[3-(3- 
^□□7xy*S/)7x-;U]-2-y^;U-5,6,7,8-T-h 
^tKnt 0| jK[2 s 3-d]t 0, J5v>-5-7S>;2-[5-[3- 
(3-^PP^xy+v)7-'J/]-2->^^-6,7-vtK 
Pe'JKt^-die'JSv^SHV^yUJ-N^-^E^ 
7(x'J/X5 1 ;U)T-trh7^K;N-[3-(3^PP7xy^r 
e/pxx.;u]-N-(2-> : 3 t ^-5 s 6,7,8-xh : 7t:KPt 0| J 
K[2,3-d]t 0 'J5v>>5^;U)7-trh75K;3-[[4-[[5- 
[[3-(3-<7PP^x/+vpx-;U]7S/]-2-^;U 
-5,6,7,8-^h^t:KPt 0l JK[2,3-d]t 0| JSv>-8-^ 
^]^;U]tf^'JS?>-l-^JU]^;U]S**||;2- 
^^;U-N-[3-[(5-^^JU-2-7x-JU-l f 3-^-*-y-!/ 
-^-4--r;U)^h+vpx-^]-6,7 5 8,9-T-h^tK 
Pt 0| J5K7-tft°>-5-75>;6-(3-^PP^xy4r 
S/)-l-(2-/^;U-6,7,8 > 9-xh5tKPtfU5K74f 
t 0 >-5--f>U)-l,3-^tKP^>X^V-;U-2- 
7h>;*fcl±*(DffitL<[i J E-©^PK7^;^i: 

[0005] 
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-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- compound ; which is 
stated in theaforementioned (24) which is a (R<sup>3</sup> 
shows hydrogen atom , optionally substitutable hydrocarbon 
group , optionally substitutable heterocyclic group or 
optionally substitutable acyl group . ) 

(40) Y -O- or -S- compound ; which is stated in 
theaforementioned (24) which is 

(41) Ar<sup>2</sup> optionally substitutable phenyl group 
or substituted phenyl group compound ; which is stated in 
aforementioned(24) which is a heteroaromatic group of 5 or 6 
members which are possible to be done 

compound ; which is stated in aforementioned (24) where 

(42) Ar<sup>2</sup> is optionally substitutable phenyl 
group , optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
thiazolyl group 

(43) 2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine ;2- 
methyl -N- [2 - [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5-amine ;N- [3 - (3 -chlorophenoxy ) phenyl ] 

- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ; (-) -N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ;2- [5 - [3 - (3 -chlorophenoxy ) anilino ] 

- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- (2 -morpholino ethyl ) acetamide ;N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 
amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] 
benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- phenyl -1, 3- 
oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, 8 and 9 - 
[tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- on ;or its salt or it regards prodrug ; etc. ] 



[0005] 

for example optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group , optionally 
substitutable acyl group , optionally substitutable amino 
group , optionally substitutable hydroxyl group , optionally 
substitutable thiol group , sulfinyl group , which is substituted 
sulfonyl group , halogen atom which issubstituted (preferably 
chlorine , bromine etc such as example and fluorine , 
chlorine , bromine , iodine ), be able to list (preferably , 
optionally substitutable hydrocarbon group , optionally 
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B»»l4B»Brffiftff*(Dttfilc 1 fcl*L 2 




substitutable amino group , optionally substitutable hydroxyl 
group , optionally substitutable thiol group , sulfinyl group , 
which is substituted sulfonyl group etc which issubstituted) 
such as cyano group , nitro group in aforementioned Formula, 
as substituent "pyrimidine ring " of "optionally substitutable 
pyrimidine ring " which is shown with ring A hasbeen 
allowed to have possessed, as for these substituent in 
substitutable desired position 1 or 2(preferably 1 ) optionally 
substitutable . 

As ring A , formula 

[Chemical Formula 16 ] 



[R A1 fccfctf R A2 &*tl*tl&mm=f-+ *\U¥> 

m=f-+ Bft*nTL^rtckt^ftft*3RS, a& 

t <fcl^*-\/U** B«**lfcXJU7-f-JU*. 

B»**ifcx^*-^**fcl±Blji*ttTL>-c 

R A1 tLXlt. Mfe*llTlvCt,«fclv7JU 
*JUg. B«**lTL^rt cfel^75y*(»*L< 
I*, B***iTl^T*J:l^7;b*;u»«i:if)ftif 

^JU«Cif)ftif3b<»*L<fflL^*l4o 

*fc* R A2 (hLTlis TkJlSJB?-* /xPyi/flHP* 

tKn*v*. B*a?*iT^Tti«fct^3l— ;u 
B***ifex;u7-f-;u», 

B»*tLTL^rt<kL^7SyS(»*L 
<i*. Tk*®?-. B»**irt^r*«ti^7;u*;u 

>aja>B*»tLT©r/\py>ii^ji:Lr 

>ajfl)fiSl*i:LT©rB»**l-CL^TticfcL^ 

ft<b**Sjicj3it*rfl»b**SjtLrii, 
fflxii. BgmKfSAftlb^S. IBJiaBMb 
**»(l^#aa«tt«<b7k**). 7'J-juS 



pyrimidine ring which is displayed with {sulfinyl group , 
where R<sup>AK/sup> and R<sup>A2</sup> are 
substituted hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , 
respectively sulfonyl group or optionally substitutable amino 
group which is substituted is shown. } is desirable. 

Here, optionally substitutable alkyl group , optionally 
substitutable amino group (Such as preferably , optionally 
substitutable alkyl group ) etc is desirable as 
R<sup>Al</sup>, can use methyl , amino (Such as 
preferably , methyl )etc desirably even among them. 

In addition, hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
whichis substituted sulfonyl group , optionally substitutable 
amino group (Such as preferably , hydrogen atom , optionally 
substitutable alkyl group ) etc which is substituted is desirable 
as R<sup>A2</sup>, can use hydrogen atom etc desirably 
even among them. 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A you can list the for example 
fluorine , chlorine , bromine , iodine etc "halogen atom " as. 

In "optionally substitutable hydrocarbon group " as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A the for example aliphatic chain 
type hydrocarbon group , alicyclic hydrocarbon group 
(nonaromatic ring hydrocarbon group ), you can list aryl 
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n-^Pt°JU s -f V^P t° n-^JU. <f V 
sec-^^U, tert-^^/U, n-^>fik -f 

wJntfj\, % 2-x*;u^k n 'v^wk i-> 
^u^^k i-x^ji/A k ^>;u %n -^-^;u^ 

(»*l<i* c w 7;i^u»)*##if 

7;U^rx;uatLTI*. fflxlifcf-Jk 7'J^s 
-<v^p^— ;u,2-^;u7'Jju. i-3^p^-;i/, 

2- >^^-l-^P^-;U> I^f-Jk2^f- 
;K 3-^r-Jk 2-lWW-?f-Jk 2->^U- 

-;u.3-y^;i.-2-^-;u. l-^>f- 
2-^>^-;u. 3-^>^~;u, 4-^>x-;u, 

;u»© c 2 . 6 7JU^-;u*^A^[f bWo 

7;U*x;uXtLTI*.ffl7llix^;u % 1-^P 

3- ^-;k i-^f-ik 2^>^-;u. 3-* 

Rlb***©«iJtLr(Drflii«aR<b**aij 

zzt% rv^P7;u+;u*j<tLT!4.15iJ^iiv 
i7P^p^k v^7P^;u x v^p^>^;u, v 
^p^vjk v^p^tju, v<7P^T;i/, 
v^py- jimcD c 3 . 9 5/^P7;u*;u«*<*if 

rS/^P7JU^x;uSjtLTI*, Willi 2-v<7P 
^>f>-l^ik 3-y^P^>f>-l-^Jk 2-v 
^7P/\^t:>-l-<;Us 3-V^P / \^r-tZ>-l-^Jl/, 

i-v^p^>-i--r;u, i-v^p^>x>-i-^r 

l-S/£P^*-fe>-l--Ok l-V^P^^- 

\^)im<0 C3-9 v^P7^^-)U*^^lfb 

rv^P7;^vx-;usjctLri4s^J^[i 2,4- 

v£P^>£vx>-l--OU v 2,4-S/^P^*i#-5J 
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group (aromatic hydrocarbon group ) etc "hydrocarbon group 
" as. 

As example of hydrocarbon group you can list aliphatic 
hydrocarbon group of for example alkyl group , alkenyl 
group , alkynyl group or other stright or branched chain 
"aliphatic chain type hydrocarbon group " as. 

Here, you can list for example methyl , ethyl , n- propyl , 
isopropyl , n- butyl , isobutyl , s-butyl , t- butyl , n- pentyl , 
isopentyl , neopentyi , 1- methylpropyl , n- hexyl , isohexyl , 
1,1- dimethylbutyl , 2, 2- dimethylbutyl , 3, 3- 
dimethylbutyl ,3,3- dimethyl propyl , 2- ethyl butyl , 
nheptyl , 1- methyl heptyl , 1- ethylhexyl , n- octyl , 1- methyl 
heptyl , nonyl or other C<sub>l- 1 0</sub>alky 1 group 
(preferably C<sub>l- 6</sub>alkyl etc) etc as alkyl group . 



As alkenyl group , you can list for example vinyl , allyl , 
isopropenyl , 2- methyl allyl , 1- propenyl , 2- methyl -1- 
propenyl , 1- butenyl , 2- butenyl , 3- butenyl , 2- ethyl -1- 
butenyl , 2- methyl -2- butenyl , 3- methyl -2- butenyl , 1- 
pentenyl , 2- pentenyl , 3- pentenyl , 4- pentenyl , 4- methyl 
-3- pentenyl , 1- hexenyl , 2- hexenyl , 3- hexenyl , 4- 
hexenyl , 5-hexenyl or other C<sub>2- 6</sub>alkenyl group 
etc. 

As alkynyl group , you can list for example ethinyl , 1- 
propinyl , 2- propinyl , 1- butinyl , 2- butinyl , 3- butinyl , 1- 
pentinyl , 2- pentinyl , 3- pentinyl , 4- pentinyl , 1- hexinyl , 
2- hexinyl , 3- hexinyl , 4- hexinyl , 5-hexinyl or other 
C<sub>2- 6</sub>alkynyl group . 

As example of hydrocarbon group you can list for example 
cycloalkyl group , cycloalkenyl group , cycloalkadienyl basic 
or other saturated or unsaturated alicyclic hydrocarbon group 
"alicyclic hydrocarbon group " as. 

Here, you can list for example cyclopropyl , cyclobutyl , 
cyclopentyl , cyclohexyl , cycloheptyl , cyclooctyl , cyclo 
nonyl or other C<sub>3- 9</sub>cycloalkyl etc "cycloalkyl 
group " as. 

"cycloalkenyl group " As, you can list for example 2- 
cyclopentene -1- yl , 3- cyclopentene -1- yl , 2- cyclohexene 
-1- yl , 3- cyclohexene -1- yl , 1- cyclobutene -1- yl , 1- 
cyclopentene -1- yl , 1- cyclohexene -1- yl , 1- cycloheptene 
-1- yl or other C<sub>3- 9</sub>cycloalkenyl group etc. 



"cycloalkadienyl basis" As, you can list for example 2, 4- 
cyclopentadiene -1- yl , 2, 4- cyclohexadiene -1- yl , 2, 
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5-cyclohexadiene -1- yl or other C<sub>4- 
6</sub>cycloalkadienyI basis etc. 

As example of hydrocarbon group you can list monocyclic or 
condensed polycyclic aromatic hydrocarbon hydrogen group 
"aryl group " as, the for example phenyl , naphthyl , anthryl , 
phenanthryl , acenaphthylenyl or other 
C<sub>6-14</sub>aryl group etc is desirable, phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl group 
etc especially is desirable evenamong them. 

In addition, as example of hydrocarbon group , 1 and 2 
-dihydro naphthyl , 1, 2, 3, 4- tetrahydro naphthyl , indenyl , 
dihydro benzo cyclo heptenyl , fluorenyl or other way, 
beforeyou can list alicyclic hydrocarbon group and same it is 
chosen from aromatic hydrocarbon group or as for forks which 
are induced from condensation of basic (Basis of preferably 2 
kinds or more ) 2 - 3 itdiffers tricyclic hydrocarbon group etc 
which was inscribed. 

[0006] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A as substituent the" hydrocarbon 
group " in "optionally substitutable hydrocarbon group " has 
been allowed to have possessed, 

for example 

(i ) halogenation lower alkyl group , which is possible to be 
done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl group , 

lower (C<sub>2- 6</sub> ) alkenyl oxy -lower (C<sub>l- 
6</sub> ) alkyl group , 

(ii ) halogen atom (Such as for example fluoro , chloro , 
bromo , iodo ), 

(iii ) lower alkylene dioxy group (Such as for example 
methylene dioxy , ethylene dioxy or other C<sub>l- 
3</sub>alkylene dioxy group ), 

(iv ) nitro group , 

(v ) cyano group , 

thio cyano group , 

(vi ) hydroxyl group , 
thiol group , 

oxo group , 
thioxo basis, 

(vii ) halogenation lower alkoxy group , which is possible to 
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be done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkoxy group , 

phenoxy -lower (C<sub>l- 6</sub> ) alkoxy group , 

(viii ) lower cycloalkyl group (Such as for example 
cyclopropyl , cyclobutyl , cyclopentyl , cyclohexyl or other 
C<sub>3- 6</sub>cycloalkyl group ), 

C<sub>3- 6</sub>cycloalkyl oxy group , 

(ix ) halogenation lower alkyl thio group , which is possible to 
be done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl thio group , 

lower (C<sub>l- 6</sub> ) alkoxy -carbonyl -lower 
(C<sub>l- 6</sub> ) alkyl thio group , 

carboxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

hydroxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

phenoxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

lower (C<sub>l- 6</sub> ) alkyl thio -lower (C<sub>l- 
6</sub> ) alkyl thio group , 

(x ) amino group , 

(xi ) mono lower alkyl amino group (Such as for example 
methylamino , ethylamino , propyl amino or other mono 
C<sub>l- 6</sub>alkyl amino group ), 

(xii ) di- lower alkyl amino group (Such as for example 
dimethylamino , diethyl amino or other di- C<sub>l- 
6</sub>alkyl amino group ), 

(xiii ) Other than nitrogen atom of 1 nitrogen atom , 

5 to 7-member ring amino group which 1 to 3 are possible to 
have possessed heteroatom whichis chosen from oxygen atom 
and sulfur atom child (for example pyrrolidino , 5-oxo -1- 
pyrrolidinyl , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), 
succinimide , 1- pyrazolyl , 5-oxo -1- pyrazolidinyl etc; and, 
said cyclic amino group , benzene ring condensing, mayform 
phthalimide etc, lower alkyl (Example and methyl , ethyl , 
propyl , isopropyl , butyl , t-butyl , pentyl , hexyl or other 
C<sub>l- 6</sub>alkyl etc), aralkyl (Example and benzyl , 
phenethyl or other C<sub>7-10</sub>aralkyl etc), aryl 
(Example and phenyl , 1- naphthyl , 2- naphthyl or other 
C<sub>6-10</sub>aryl etc), with the formyl , alkanoyl 
(Example and acetyl or other C<sub>2- 6</sub>alkanoyl etc) 
etc as substituent 1 or 2 to have possessed is possible), 

5 to 7-member ring amino carbonyl group (As for 
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embodiment of 5 to 7-member ring amino similarity to 
description above), 

5 to 7-member ring amino carbonyl -lower (C<sub>l- 
6</sub> ) alkyl group (As for embodiment of 5 to 7-member 
ring amino similarity to description above), 

5 to 7-member ring amino -lower (C<sub>l- 6</sub> ) alkyl 
-carbonyl group (As for embodiment of 5 to 7-member ring 
amino similarity to description above), 

(xiv ) lower alkyl -carbonyl amino group (Such as for 
example acetylamino , propanoyl amino , butyryl amino or 
other C<sub>l- 6</sub>alkyl -carbonyl amino group ), 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl -carbonyl amino group , 

benzoyl amino group , 

naphthoyl amino group , 

(xv ) amino carbonyl oxy group , 

(xvi ) mono lower alkyl amino -carbonyl oxy group (Such as 
for example methylamino carbonyl oxy , ethylamino carbonyl 
oxy or other mono C<sub>l- 6</sub>alkyl amino -carbonyl 
oxy group ), 

lower (C<sub>l- 6</sub> ) alkoxy -amino group , 
hydroxy -amino group (-NH-OH ), 
lower (C<sub>l- 6</sub> ) alkoxy -imino group , 
hydroxy -imino group (=N- OH ), 

(xvii ) di- lower alkyl amino -carbonyl oxy group (Such as for 
example dimethylamino carbonyl oxy , diethyl amino 
carbonyl oxy or other di- C<sub>l- 6</sub>alkyl amino 
-carbonyl oxy group ), 

(xviii ) lower alkyl sulfonyl amino group (Such as for 
example methyl sulfonyl amino , ethyl sulfonyl amino , 
propyl sulfonyl amino or other C<sub>l- 6</sub>alkyl 
sulfonyl amino group ), 

(xix ) lower alkoxy -carbonyl group (Such as for example 
methoxycarbonyl , ethoxy carbonyl , propoxy carbonyl , 
isobutoxy carbonyl or other C<sub>l- 6</sub>alkoxy 
-carbonyl group ), 

C<sub>l- 6</sub>alkoxy -carbonyl -C<sub>l- 6</sub>alkyl 
group , 

(xx ) carboxyl group , 

carboxy -C<sub>l- 6</sub>alkyl group , 

(xxi ) formyl , 
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lower alkyl -carbonyl group (Such as for example methyl 
carbonyl , ethyl carbonyl , butyl carbonyl or other C<sub>l- 
6</sub>alkyl -carbonyl group ), 

lower alkyl -carbonyl oxy group (Such as for example methyl 
carbonyl oxy , ethyl carbonyl oxy , butyl carbonyl oxy or 
other C<sub>l- 6</sub>alkyl -carbonyl oxy group ), 

C<sub>l- 6</sub>alkoxy -C<sub>l- 6</sub>alkyl -carbonyl 
group , 

(xxii ) lower cycloalkyl -carbonyl (Such as for example 
cyclopropyl carbonyl , cyclobutyl carbonyl , cyclopentyl 
carbonyl , [shikurohekishirukaruboniru ] or other C<sub>3- 
6</sub>cycloalkyl -carbonyl group ), 

lower cycloalkyl -carbonyl oxy (Such as for example 
cyclopropyl carbonyl oxy , cyclobutyl carbonyl oxy , 
cyclopentyl carbonyl oxy , 

[shikurohekishirukaruboniruokishi ] or other C<sub>3- 
6</sub>cycloalkyl -carbonyl oxy group ), 

(xxiii ) carbamoyl group , 

carbamoyl oxy group , 

carbamoyl -C<sub>l- 6</sub>alkyl group , 

(xxiv ) mono lower alkyl -carbamoyl group (Such as for 
example methyl carbamoyl 5 ethyl carbamoyl , propyl 
carbamoyl , butyl carbamoyl or other mono C<sub>l- 
6</sub>alkyl -carbamoyl group ), 

mono lower alkyl -carbamoyl oxy group (Such as for example 
methyl carbamoyl oxy , ethyl carbamoyl oxy , propyl 
carbamoyl oxy , butyl carbamoyl oxy or other mono 
C<sub>l- 6</sub>alkyl -carbamoyl oxy group ), 

mono C<sub>l- 6</sub>alkyl -carbamoyl -C<sub>l- 
6</sub>alkyl group , 

(xxv ) di- lower alkyl -carbamoyl group (Such as for example 
diethyl carbamoyl , dibutyl carbamoyl or other di- C<sub>l- 
6</sub>alkyl -carbamoyl group ), 

di- lower alkyl -carbamoyl oxy group (Such as for example 
diethyl carbamoyl oxy , dibutyl carbamoyl oxy or other di- 
C<sub>l- 6</sub>alkyl -carbamoyl group oxy ), 

di- C<sub>l- 6</sub>alkyl -carbamoyl -C<sub>l- 
6</sub>alkyl group , 

(xxvi ) lower alkyl sulfonyl group (Such as for example 
methyl sulfonyl , ethyl sulfonyl , propyl sulfonyl or other 
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C<sub>l- 6</sub>alkyl sulfonyl group ), 

(xxvii ) lower cycloalkyl sulfonyl (for example 
[shikuropenchirusuruhoniru ], such as 
[shikurohekishirusuruhoniru ] or other C<sub>3- 
6</sub>cycloalkyl sulfonyl ), 

(xxviii ) phenyl group , 
(xxix ) naphthyl group , 

(xxx ) mono phenyl -lower alkyl group (Such as for example 
benzyl , phenylethyl or other mono phenyl -C<sub>l- 
6</sub>alkyl group ), 

mono phenyl -lower alkyloxy group (Such as for example 
benzyloxy or other mono phenyl -C<sub>l- 6</sub>alkyloxy 
group ), 

mono phenyl -lower (C<sub>l- 6</sub> ) alkyl oxy -lower 
(C<sub> 1 - 6</sub> ) alkyl group , 

phenyl -lower alkenyl group (Such as for example phenyl 
-C<sub>2- 6</sub>alkenyl group ), 

phenyl -lower (C<sub>l- 6</sub> ) alkyl oxycarbonyl , 

phenyl -C<sub>l- 6</sub>alkyl -carbonyl group , 

phenyl -C<sub>2- 6</sub>alkenyl -carbonyl group , 

(xxxi ) diphenyl -lower alkyl group (Such as for example 
diphenylmethyl , biphenyl ethyl or other diphenyl -C<sub>l- 
6</sub>alkyl group ), 

diphenyl -lower alkyloxy group (Such as for example 
diphenylmethyl oxy or other diphenyl -C<sub>l- 
6</sub>alkyloxy group ), 

diphenyl -lower (C<sub>l- 6</sub> ) alkyl oxy -lower 
(C<sub>l- 6</sub> ) alkyl group , 

(xxxii ) mono phenyl -lower alkyl -carbonyl oxy group (Such 
as for example phenylmethyl carbonyl oxy , phenylethyl 
carbonyl oxy or other mono phenyl -C<sub>l- 6</sub>alkyl 
-carbonyl oxy group ), 

(xxxiii ) diphenyl -lower alkyl -carbonyl oxy group (Such as 
for example diphenylmethyl carbonyl oxy , biphenyl ethyl 
carbonyl oxy or other diphenyl -C<sub>l- 6</sub>alkyl 
-carbonyl oxy group ), 

(xxxiv ) phenoxy group , 
phenylthio group , 

phenoxy -C<sub>l- 6</sub>alkyl group , 
phenylthio -C<sub>l- 6</sub>alkyl group , 
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(xxxv ) mono phenyl -lower alkyl -carbonyl group (Such as 
for example phenylmethyl carbonyl , phenylethyl carbonyl or 
other mono phenyl -C<sub>l- 6</sub>alkyl -carbonyl 
group ), 

(xxxvi ) diphenyl -lower alkyl -carbonyl group (Such as for 
example diphenylmethyl carbonyl , biphenyl ethyl carbonyl or 
other diphenyl -C<sub>l- 6</sub>alkyl -carbonyl group ), 

(xxxvi i ) benzoyl group , 
benzoyl oxy group , 

benzoyl -C<sub>l- 6</sub>alkyl group , 
benzoyl -C<sub>l- 6</sub>alkoxy group , 
di- benzoyl -C<sub>l- 6</sub>alkyl group , 
di- benzoyl -C<sub>l- 6</sub>alkoxy group , 
(xxxvi ii ) phenoxy carbonyl group , 

(xxxix ) (mono or di ) phenyl -lower alkyl -carbamoyl group 
(Such as for example benzyl carbamoyl , phenethyl 
carbamoyl , dibenzyl carbamoyl , di phenethyl carbamoyl , 
biphenyl propyl -carbamoyl or other (mono or di ) phenyl 
-C<sub>l- 6</sub>alkyl -carbamoyl group ), 

N- (phenyl -lower alkyl ) -N- (lower alkyl ) -carbamoyl group 
(for example N- benzyl -N- methyl -carbamoyl , N- phenethyl 
-N- methyl -carbamoyl or other N- (phenyl -C<sub>l- 
6</sub>alkyl ) -N- (C<sub>l- 6</sub>alkyl ) such as 
-carbamoyl group ), 

(mono or di ) phenyl -lower alkenyl -carbamoyl group (Such 
as for example [fu ] (mono or di ) phenyl -C<sub>2- 
6</sub>alkenyl -carbamoyl group ), 

amino -C<sub>l- 6</sub>alkyl -carbamoyl group , 

mono C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl 
-carbamoyl group , 

di- C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl 
-carbamoyl group , 

(xxxx ) phenyl carbamoyl group , 

naphthyl carbamoyl group , 

tetrahydro naphthyl carbamoyl group , 

(xxxxi ) phenyl -lower alkyl -carbonyl amino group (Such as 
for example phenyl -methyl carbonyl amino , phenyl -ethyl 
carbonyl amino or other phenyl -C<sub>l- 6</sub>alkyl 
-carbonyl amino ), 

biphenyl -lower alkyl -carbonyl amino group (Such as for 
example biphenyl -methyl carbonyl amino , biphenyl -ethyl 
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carbonyl amino or other biphenyl -C<sub>l- 6</sub>alkyl 
-carbonyl amino ), 

(xxxxii ) phenyl -lower alkyl amino (Such as for example 
phenyl -methylamino , phenyl -ethylamino or other phenyl 
-C<sub>l- 6</sub>alkyl amino ), 

phenyl -C<sub>l- 6</sub>alkyl amino -C<sub>l- 
6</sub>alkyl , 

phenylamino , 

(xxxxiii ) phenyl -lower alkyl sulfonyl group (Such as for 
example phenyl -methyl sulfonyl , phenyl -ethyl sulfonyl or 
other phenyl -C<sub>l- 6<7sub>alkyl sulfonyl group ), 

phenyl sulfonyl -lower alkyl group (Such as for example 
phenyl sulfonyl -methyl , phenyl sulfonyl -ethyl or other 
phenyl sulfonyl -C<sub>l- 6</sub>alkyl group ), 

(xxxxiv ) phenyl sulfonyl group , 
phenyl sulfinyl group , 

(xxxxv ) phenyl -lower alkyl sulfinyl group (Such as for 
example phenyl -methyl sulfinyl , phenyl -ethyl sulfinyl or 
other phenyl -C<sub>l- 6</sub>alkyl sulfinyl group ), 

(xxxxvi ) phenyl -lower alkyl sulfonyl amino group (Such as 
for example phenyl -methyl sulfonyl amino , phenyl -ethyl 
sulfonyl amino or other phenyl -C<sub>l- 6</sub>alkyl 
sulfonyl amino group ), 

(xxxxvii ) phenyl sulfonyl amino group , 

(xxxxviii ) C<sub>l- 4</sub>alkyl -carbonyl , 
carbonyl -C<sub>l- 4</sub>alkyl , 
carbonyl , 

carbonyl oxy , 
carbonyl amino , 
carbamoyl , 

C<sub>l- 4</sub>alkylene amino , 
C<sub>l- 4</sub>alkylene oxy , 
C<sub>l- 4</sub>alkylene thio , 

Through C<sub>l- 4</sub>alkyIene etc, it is possible to have 
connected, "heterocyclic group " (In "optionally substitutable 
heterocyclic group " such as example and as substituent of 
"optionally substitutable pyrimidine ring " which is 
shownwith ring A "heterocyclic group " with similar ones; 
such as heterocyclic group of preferably , pyridyl , thienyl , 
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furil , tetrahydrofuryl or other 5 or 6 members ), 

Through (xxxxix ) lower (C<sub>l- 4</sub> ) alkylene , it is 
possible to have connected, "optionally substitutable thiol 
group " (As substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and ring A "optionally 
substitutable thiol group "with such as similar ones )and 
through (xxxxx ) lower (C<sub>l- 4</sub> ) alkylene , it is 
possible to have connected, "optionally substitutable hydroxy 1 
group " (As substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and ring A "optionally 
substitutable hydroxyl group "with such as similar ones ) 

[said (vii ) phenoxy -lower (C<sub>l- 6</sub> ) alkoxy 
group , (ix ) phenoxy -lower (C<sub>l- 6</sub> ) alkyl thio 
group , (xxviii ) phenyl group , (xxix ) naphthyl group , (xxx ) 
mono phenyl -lower alkyl group , mono phenyl -lower 
alkyloxy group , mono phenyl -lower (C<sub>l- 6</sub> ) 
alkyl oxy -lower (C<sub>l- 6</sub> ) alkyl group , phenyl 
-lower alkenyl group , phenyl -lower (C<sub>l- 6</sub> ) 
alkyl oxycarbonyl , phenyl -C<sub>l- 6</sub>alkyl -carbonyl 
group , phenyl -C<sub>2- 6</sub>alkenyl -carbonyl group , 
(xxxi ) diphenyl -lower alkyl group , diphenyl -lower alkyloxy 
group , diphenyl -lower (C<sub>l- 6</sub> ) alkyl oxy 
-lower (C<sub>l- 6</sub> ) alkyl group , (xxxii ) mono 
phenyl -lower alkyl -carbonyl oxy group , (xxxiii ) diphenyl 
-lower alkyl -carbonyl oxy group , (xxxiv ) phenoxy group , 
phenylthio group , phenoxy -C<sub>l- 6</sub>alkyl group , 
phenylthio -C<sub>l- 6</sub>alkyl group , (xxxv ) mono 
phenyl -lower alkyl -carbonyl group , (xxxvi ) diphenyl 
-lower alkyl -carbonyl group , (xxxvi i ) benzoyl group , 
benzoyl oxy group , benzoyl -C<sub>l- 6</sub>alkyl group , 
benzoyl -C<sub>l- 6</sub>alkoxy group , di- benzoyl 
-C<sub>l- 6</sub>alkyl group , di- benzoyl -C<sub>l- 
6</sub>alkoxy group , (xxxviii ) phenoxy carbonyl group , 
(xxxix ) (mono or di ) phenyl -lower alkyl -carbamoyl group , 
N- (phenyl -lower alkyl )-N- (lower alkyl ) -carbamoyl 
group , (mono or di ) phenyl -lower alkenyl -carbamoyl 
group , (mono or di ) phenyl -lower alkyl -carbamoyl group , 
(xxxx ) phenyl carbamoyl group , naphthyl carbamoyl group , 
tetrahydro naphthyl carbamoyl group , (xxxxi ) phenyl -lower 
alkyl -carbonyl amino group , biphenyl -lower alkyl -carbonyl 
amino group , (xxxxii ) phenyl -lower alkyl amino , phenyl 
-C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl , 
phenylamino , (xxxxiii ) phenyl -lower alkyl sulfonyl group , 
phenyl sulfonyl -lower alkyl group , (xxxxiv ) phenyl sulfonyl 
group , phenyl sulfinyl group , (xxxxv ) phenyl -lower alkyl 
sulfinyl group , (xxxxvi ) phenyl -lower alkyl sulfonyl amino 
group , (xxxxvii ) phenyl sulfonyl amino group and 
(xxxxviii ) heterocyclic group ,furthermore, lower alkyl which 
for example halogenation is possible to be done (Such as for 
example methyl , ethyl , propyl , isopropyl , butyl , s-butyl , t- 
butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl ), the 
lower alkoxy which halogenation is possible to be done (Such 



Page 34 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 

C,. 6 T)l*r)\,ti.E), /\P'!fl/^b^^^rL^r4,<J; 

P7K*^V7P*>v,n-?h*i^y?MP 
v,sec-?b*i^tert-?b*vfc«>: 0) C,. 6 7;U=l4r 
/\Py>S^(^J^.If , DIJ-U^U 
;U,^PA,3-K^if). fcKn*'X *> { s)l,t* 
*X 75A ^/-ffifft7;MFJU75A09*.l*» > 
?;i,75/,X5 t JU75/,?ntfn/73./fci:(D* 
AC,.. 7;U*;U75/fc<!:). i/-,g$7;i>*;U7 
5/(#l*.l** v^^yUTSAvx^-ZUTS/^.!: 
(Dv-Cm 7JU*JU75/fc<fc*).-hP. /\P^> 
^b^+LT^T ; t<J:LMgii»7;U4r;U-^^^-;U 

(#]*.l£\ *=f-)i-h)nt-)\,,m-)\,-h)\,i£-)[,, 
■J = j-)\,±)\>ifs^)\,ts.i:<n c, 4 7;u*;u-*;u?K— 

1 4 flOBSISSWLTl^Tt.kt^o ] 
'J5S?>aij<Dltft*i:LT©r*ift**iTt^T* 

«t^flHb7k**jicte(t*rffi<b**Sj*<^L 

*l> C|. 4 T)l>*r)\'-tJ)l>#=-Jl>. *^U?t?x;u-c M 

/|5xjU75A C M 7;U+b>75 

A Cm 7JU*b>:t^X Cm 7;Wrb>^. 
C1.4 7^+b>^«!f^^LTfS^LT^r : t. c fc 

(C=0)NR x 'R y '[R x 'fc<J;U: R y 'li^^.^^|sl-Sfc 

*\ R x 'fcj;t; R y 'i*s^ir$s^Lri^ 

£(9k -(SC^NR^fR"'*,.}:*/ R?l«4vtfh.n 

r^i* r^sumc** 

***l**<Eif)» «***lTlvCfeJ:l*75</* 
(flk -NR a 'R b '[R a 'fcJ;t/ R b 'li^-^^n^-*fc 
l*JlftoTs **IB : F-*f=l4«tft**lTl^r : fc 
<fcl*«Ht***£**j&\ R a 'fc<fctf R b 'l4S^ 
l=«*LTl»S-f.5S*fiS*£*l=Bai*** 



2003-11-11 

as for example methoxy , ethoxy , propoxy , isopropoxy , n- 
butoxy , isobutoxy , s -butoxy , t- butoxy or other C<sub>l- 
6</sub>alkoxy ), halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), the hydroxy , benzyloxy , amino , 
mono lower alkyl amino (Such as for example methylamino , 
ethylamino , propyl amino or other mono C<sub>l- 
6</sub>alkyl amino ), di- lower alkyl amino (Such as for 
example dimethylamino , diethyl amino or other di- C<sub>l- 
6</sub>alkyl amino ), lower alkyl -carbonyl which nitro , 
halogenation is possible to bedone (Such as for example 
methyl carbonyl , ethyl carbonyl , butyl carbonyl or other 
C<sub>l- 6</sub>alkyl -carbonyl ), optionally substituted 
ring of 1 to 4 which is chosen from benzoyl , phenyl etc 
aregood. ] 



Such as is listed. 

In addition, for example respectively, through C<sub>l- 
4</sub>alkyl -carbonyl , carbonyl -C<sub>l- 4</sub>alkyl , 
carbonyl , carbonyl oxy , carbonyl amino , carbamoyl , 
C<sub>l- 4</sub>alkylene amino , C<sub>l- 
4</sub>alkylene oxy , C<sub>l- 4</sub>alkylene thio , 
C<sub>l- 4</sub>alkylene etc, as the substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A as substituent "hydrocarbon group " in"optionally 
substitutable hydrocarbon group " has been allowed to have 
possessed, it is possible to haveconnected, optionally 
substitutable carbamoyl group (Example, - is displayed with 
(C=0 ) NR<sup>x'</sup>R<sup>y'</sup> [R<sup>x'</sup> 
and R<sup>y'</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group 
or optionally substitutable heterocyclic group , or the 
R<sup>x'</sup> and R<sup>y'</sup> with nitrogen atom 
which it connects mutually and isadjacent may form 
optionally substituted ring good nitrogen-containing 
heterocyclic group . ] such as group which ), optionally 
substitutable sulfamoyl group (Example, - is displayed with 
(SO<sub>2</sub> ) NR<sup>x'</sup>R<sup>y'</sup> 
[R<sup>x'</sup> and R<sup>y'</sup> show respective 
identical or different , hydrogen atom , optionally 
substitutable hydrocarbon group or optionally substitutable 
heterocyclic group , or the R<sup>x'</sup> and 
R<sup>y'</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] such as group 
which ), it is good even with optionally substitutable amino 
group (Example, -NR<sup>a'</sup>R<sup>b'</sup> is 
displayed with [R<sup>a'</sup> and R<sup>b'</sup> show 
respective identical or different , hydrogen atom or optionally 
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substitutable hydrocarbon group , or the R<sup>a'</sup> and 
R<sup>b'</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] such as group 
which ) etc. 

In aforementioned Formula, it is shown "optionally 
substitutable hydrocarbon group " and in "optionally 
substitutable heterocyclic group " with the R<sup>x'</sup> 
and R<sup>y'</sup>, before as substituent of "optionally 
substitutable pyrimidine ring " which is shown with ring A 
which was inscribed "hydrocarbon group " and "heterocyclic 
group " as, "optionally substitutable hydrocarbon group " and 
in "optionally substitutable heterocyclic group ", 
"hydrocarbon group " and"heterocyclic group " with you can 
list similar ones. 

It is shown "optionally substitutable hydrocarbon group " and 
in "optionally substitutable heterocyclic group " with 
R<sup>x'</sup> and R<sup>y'</sup>, it was illustrated as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A asthis substituent , 
(i ) - you can list substituent etc of (xxxxviii ) as substituent 
the"hydrocarbon group " where "hydrocarbon group " and 
"heterocyclic group " optionally substituted ring is good to 
substitutable desired position , in "optionally substitutable 
hydrocarbon group " hasbeen allowed to have possessed. 

In addition, R<sup>x'</sup> and R<sup>y'</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, you can list 5 to 
7-member ring amino group (benzene ring it is possible to 
condense for example pyrrolidino , piperidino , piperazino , 
morpholino , thiomorpholino (sulfur atom may be done 
oxidation ), such as; and, the said cyclic amino group ) etc 
which l to 3 are possible to have possessed heteroatom which 
other than nitrogen atom of for example I is chosen from 
nitrogen atom , oxygen atom and sulfur atom 
child"nitrogen-containing heterocyclic group " as, as 
substituent said "nitrogen-containing heterocyclic group " has 
been allowed to have possessed, It was illustrated (i ) - you 
can list similar ones to substituent etc of(xxxxviii ) etc, as 
substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A , but,lower alkyl 
(Example and methyl , ethyl , propyl , isopropyl , butyl , 
t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl etc), 
aralkyl (Example and benzyl , phenethyl or other 
C<sub>7- 1 0</sub>aralkyl etc), aryl (Example and phenyl , l - 
naphthyl , 2- naphthyl or other C<sub>6-l0</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etcdesirably even among 
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them. 

In aforementioned Formula, in "optionally substitutable 
hydrocarbon group " which is shown with R<sup>a'</sup> 
and R<sup>b'</sup>, in "optionally substitutable hydrocarbon 
group " before as substituent of "optionally substitutable 
pyrimidine ring " which is shownwith ring A which was 
inscribed "hydrocarbon group " as, "hydrocarbon group " with 
you can list similarones. 

It was illustrated as substituent of "optionally substitutable 
pyrimidine ring " which is shown with the for example ring A 
as this substituent , (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " where 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " which is shown with R<sup>a'</sup> 
and R<sup>b'</sup> optionally substituted ring is good to 
substitutable desired position , in "optionally substitutable 
hydrocarbon group " has been allowedto have possessed. 

In addition, R<sup>a'</sup> and R<sup>b'</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, you can list 5 to 
7-member ring amino group (benzene ring it is possible to 
condense for example pyrrolidino , piperidino , piperazino , 
morpholino , thiomorpholino (sulfur atom may be done 
oxidation ), such as; and, the said cyclic amino group ) etc 
which 1 to 3 are possible to have possessed heteroatom which 
other than nitrogen atom of for example 1 is chosen from 
nitrogen atom , oxygen atom and sulfur atom 
child" nitrogen-containing heterocyclic group " as, as 
substituent said "nitrogen-containing heterocyclic group " has 
been allowed to have possessed, It was illustrated (i ) - you 
can list similar ones to substituent etc of(xxxxviii ) etc, as 
substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A , but, lower alky I 
(Example and methyl , ethyl , propyl , isopropyl , butyl , 
t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl etc), 
aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etcdesirably even among 
them. 

methyl , ethyl or other C<sub>l- 6</sub>alkyl etc is desirable 
on "optionally substitutable pyrimidine ring " which is shown 
with ring A "hydrocarbon group "as, especially can use 
hydroxyl group etc desirably as substituent . 

[0007] 
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Description above "halogenation lower alkyl group which is 
possible to be done" as, you can list lower alkyl group (Such 
as for example methyl , ethyl , propyl , isopropyl , butyl , 
s-butyl , t- butyl , pentyl , hexyl or other C<sub>l- 
6</sub>alkyl group ) etc for example 1 to 5 hasbeen allowed 
to have possessed halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), you can list methyl , chloromethyl , 
difluoromethyl , trichloromethyl , trifiuoromethyl , ethyl , 2- 
bromoethyl , 2, 2, 2- trifluoroethyl , propyl , 3, 3, 3- 
trifluoropropyl group , isopropyl , butyl , 4, 4, 4- trifluoro 
butyl , isobutyl , s-butyl , t- butyl , pentyl , isopentyl , 
neopentyl , 5, 5, 5-trifluoro pentyl , hexyl , 6, 6, 6-trifluoro 
hexyl etc as embodiment . 



Description above "halogenation lower alkoxy group which is 
possible to be done" as, you can list lower alkoxy group (Such 
as for example methoxy , ethoxy , propoxy , isopropoxy , n- 
butoxy , isobutoxy , s -butoxy , t- butoxy or other C<sub>l- 
6</sub>alkoxy group ) etc for example lto 5 hasbeen allowed 
to have possessed halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), you can list for example methoxy , 
difluoro methoxy , trifluoromethoxy , ethoxy , 2, 2, 2- 
trifluoro ethoxy , n- propoxy , isopropoxy , n- butoxy , 4, 4, 4- 
trifluoro butoxy , isobutoxy , s -butoxy , pentyloxy , hexyloxy 
etc as embodiment . 



Description above "halogenation lower alkyl thio group which 
is possible to be done" as, you can list lower alkyl thio group 
(Such as for example methylthio , ethyl thio , n- propyl thio , 
isopropyl thio , n- butyl thio , isobutyl thio , s-butyl thio , t- 
butyl thio or other C<sub>l- 6</sub>alkyl thio group ) etc for 
example lto 5 hasbeen allowed to have possessed halogen 
atom (Such as for example fluoro , chloro , bromo , iodo ), 
you can list methylthio , difluoromethyl thio , trifiuoromethyl 
thio , ethyl thio , n- propyl thio , isopropyl thio , n- butyl thio , 
4, 4, 4- trifluoro butyl thio , isobutyl thio , s-butyl thio , t- 
butyl thio , pentyl thio , hexylthio etc as embodiment . 



[0008] 

In "optionally substitutable heterocyclic group " as substituent 
of "optionally substitutable pyrimidine ring " which is shown 
with ring A you canlist nonaromatic heterocyclic group 
(aliphatic heterocyclic group ) etc of heteroaromatic group , 
saturated or unsaturated which at least one (preferably 1 to 4 , 
furthermore preferably 1 or 2 ) includes the heteroatom 1 
through 3 kind (preferably 1 or 2 kinds ) which is chosen from 
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oxygen atom , sulfur atom atom which configuration does for 
example ring system "heterocyclic group " as, (ring atom ) as, 
and nitrogen atom etc. 

"heteroaromatic group " As, aromatic monocyclic 
heterocyclic group , and for example benzofuranyl , 
isobenzofuranyl , benzo [b ] thienyl , indolyl , iso indolyl , 
lH-indazolyl , benz indazolyl , benzo oxazolyl ,1,2- benzo 
isooxazolyl , benzo thiazolyl , benzo pyranyl ,1,2- benzo 
isothiazolyl , 1 H-benzotriazolyl , quinolyl , isoquinolyl , 
cinnolinyl , quinazolinyl , quinoxalinyl , phthalazinyl , 
naphthyridinyl , purinyl , bute jp9 dinyl , carbozolyl , ;al of 
for example fiiril , thienyl , pyrrolyl , oxazolyl , isooxazolyl , 
thiazolyl , isothiazolyl , imidazolyl , pyrazolyl , 1, 2, 3- 
oxadiazolyl , 1, 2, 4- oxadiazolyl , 1, 3, 4- oxadiazolyl , 
furazanyl , 1, 2, 3- thiadiazolyl , 1, 2, 4- thiadiazolyl , 1, 3, 4- 
thiadiazolyl , 1, 2, 3- triazolyl , 1, 2, 4- triazolyl , tetrazolyl , 
pyridyl , pyridazinyl , pyrimidinyl , pyrazinyl , triazinyl or 
other 5 or 6 members -carbolinyl , the;be-carbolinyl , the;ga 
-carbolinyl , acridinyl , phenoxazinyl , phenothiazinyl , 
phenazinyl , phenoxathiinyl , thianthrenyl , phenatrizinyl , 
[fenatororiniru ], you can list aromatic condensed heterocyclic 
group (aromatic monocyclic heterocyclic group of 5 or 6 
members which before preferably , were inscribed benzene 
ring and heterocycle or before is condensed same of aromatic 
monocyclic heterocyclic group of 5 or 6 members which were 
inscribed or aromatic monocyclic heterocyclic group of 5 or 6 
members which before heterocycle , more preferably which 
heterocycle 2 which differs is condensed were inscribed 
benzene ring heterocycle which is condensed) etc of 
indolidinyl , pyrrolo { 1 and 2 -b } pyridazinyl , pyrazolo { 1 
and 5 -a } pyridyl , imidazo { 1 and 2 -a } pyridyl , imidazo { I 
and 5 -a } pyridyl , imidazo { 1 and 2 -b } pyridazinyl , 
imidazo { 1 and 2 -a } pyrimidinyl , 1 , 2, 4- triazolo {4 and 3 
-a } pyridyl , 1, 2, 4- triazolo {4 and 3 -b } pyridazinyl or 
other 8-16 member (preferably 8-12 members ). 



"nonaromatic heterocyclic group " As, for example oxiranyl , 
azetidinyl , oxetanyl , thietanyl , pyrrolidinyl , 
tetrahydrofuryl , thiolanyl , bipyridyl , tetrahydropyranyl , 
morpholinyl , thiomorpholinyl (sulfur atom may be done 
oxidation ), nonaromatic heterocyclic group (aliphatic 
heterocyclic group ) etc of saturated or unsaturated 
(preferably saturated ) of piperazinyl or other 3~8-member 
(preferably 5-6-member ),or 1,2,3 and 4 -tetrahydro 
quinolyl , 1,2,3,4- tetrahydroisoquinolyl jp9 jp 1 1 or other 
way before nonaromatic heterocyclic group etc which 
saturated is done you can list double bond of one part or all of 
aromatic monocyclic heterocyclic group or aromatic 
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condensed heterocyclic group which was inscribed. 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A as substituent 
of 'optionally substitutable pyrimidine ring " which is shown 
with ring A as substituent "heterocyclic group " in "optionally 
substitutable heterocyclic group " hasbeen allowed to have 
possessed, you can list those etc which aresimilar to 
substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed. 

[0009] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example system - 
(C=0 )-R<sup>x</sup>, - (OO ) 

NR<sup>x</sup>R<sup>y</sup>, - (C=S ) R<sup>x</sup>, 
- (OS ) NR<sup>x</sup>R<sup>y</sup>, 
-SO-R<sup>x</sup>, -SO<sub>2</sub>-R<sup>x</sup>, 
-SO<sub>2</sub>-NR<sup>x</sup>R<sup>y</sup>, - 
(OO ) 0-R<sup>x</sup> or - you can list the group 
{preferably , system - (C=0 ) -R<sup>x</sup>, - (OO ) 
N R<sup>x</sup>R<sup>y</sup>, 
-SO<sub>2</sub>-R<sup>x</sup>, 
-SO<sub>2</sub>-NR<sup>x</sup>R<sup>y</sup>, - 
(OO ) (OO ) 0-R<sup>x</sup> or - is displayedwith 
(OO ) 0-R<sup>x</sup>; furthermore preferably , system - 
(OO ) is displayed with-R<sup>x</sup> such as group 
which such as group which } etc which is displayed with 
(OS ) 0-R<sup>x</sup> [R<sup>x</sup> and 
R<sup>y</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group 
or optionally substitutable heterocyclic group , or the 
R<sup>x</sup> and R<sup>y</sup> with nitrogen atom 
which it connects mutually and isadjacent may form 
optionally substituted ring good nitrogen-containing 
heterocyclic group . ] "optionally substitutable acyl group " 
as. 

In aforementioned Formula, it is shown with R<sup>x</sup> 
and R<sup>y</sup>,before as substituent of "optionally 
substitutable pyrimidine ring " which is shown with ring A 
which wasinscribed "optionally substitutable hydrocarbon 
group " and "optionally substitutable heterocyclic group " as, 
"optionally substitutable hydrocarbon group " and "optionally 
substitutable heterocyclic group " with you can list similar 
ones. 

In addition, R<sup>x</sup> and R<sup>y</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, you can list 5 to 
7-member ring amino group (benzene ring it is possible to 
condense for example pyrrolidino , piperidino , piperazino 9 
morpholino , thiomorpholino (sulfur atom may be done 
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oxidation ), such as; and, the said cyclic amino group ) etc 
which 1 to 3 are possible to have possessed heteroatom which 
other than nitrogen atom of for example 1 is chosen from 
nitrogen atom , oxygen atom and sulfur atom 
child"nitrogen-containing heterocyclic group " as, as 
substituent said "nitrogen-containing heterocyclic group " has 
been allowed to have possessed, As substituent of "optionally 
substitutable pyrimidine ring " which is shown with for 
example ring A you can listthose etc which, are similar to 
substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has beenallowed to have possessed, but, 
lower alkyl (Example and methyl , ethyl , propyl , isopropyl , 
butyl , t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl 
etc), aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etc desirably even among 
them. 

[0010] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example 
system-NR<sup>a</sup>R<sup>b</sup> you can list group 
etc which is displayed with [R<sup>a</sup> and 
R<sup>b</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group , or the R<sup>a</sup> and 
R<sup>b</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] "optionally 
substitutable amino group "as. 

In aforementioned Formula, it is shown with R<sup>a</sup> 
and R<sup>b</sup>,as substituent of "optionally substitutable 
pyrimidine ring " which is shown with ring A which 
wasinscribed "optionally substitutable hydrocarbon group ", 
"optionally substitutable heterocyclic group " and "optionally 
substitutable acyl group " as, before "optionally substitutable 
hydrocarbon group ", "optionally substitutable heterocyclic 
group " and "optionally substitutable acyl group " with you 
can listsimilar ones. 

In addition, R<sup>a</sup> and R<sup>b</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, you can list 5 to 
7-member ring amino group (for example pyrrolidino , 
piperidino , piperazino , morpholino , thiomorpholino (sulfur 
atom may be done oxidation ), succinimide etc; and, said 
cyclic amino group , benzene ring condensing, mayform 
phthalimide etc) etc which 1 to 3 are possible to have 
possessed heteroatom which other than nitrogen atom of for 
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example 1 is chosen from nitrogen atom , oxygen atom and 
sulfur atom child"nitrogen-containing heterocyclic group " as, 
as substituent said "nitrogen-containing heterocyclic group " 
has been allowed to have possessed, As substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with for example ring A you can listthose etc which, are 
similar to substituent "hydrocarbon group " in "optionally 
substitutable hydrocarbon group " has beenallowed to have 
possessed, but, lower alkyl (Example and methyl , ethyl , 
propyl , isopropyl , butyl , t-butyl , pentyl , hexyl or other 
C<sub>l- 6</sub>alkyl etc), aralkyl (Example and benzyl , 
phenethyl or other C<sub>7-10</sub>aralkyl etc), aryl 
(Example and phenyl , 1- naphthyl , 2- naphthyl or other 
C<sub>6-10</sub>aryl etc), it can use formyl , alkanoyl 
(Example and acetyl or other C<sub>2- 6</sub>alkanoyl etc) 
etc desirably even among them. 

[0011] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example 
system-OR<sup>c</sup> you can list group etc which is 
displayed with [R<sup>c</sup> shows hydrogen atom , 
optionally substitutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ] "optionally substitutable hydroxyl group "as. 

In aforementioned Formula, in it is shown "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and "optionally substitutable acyl group " 
with the R<sup>c</sup>, "hydrocarbon group ", as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A whichwas inscribed "heterocyclic 
group " and "acyl group " as, before "optionally substitutable 
hydrocarbon group ", "optionally substitutable heterocyclic 
group " and in "optionally substitutable acyl group " 
"hydrocarbon group ", "heterocyclic group " and "acyl group 
"with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " where 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

Especially it can use methyl , ethyl or other C<sub>l- 
6</sub>alkyl etc desirably as substituent of "hydroxyl group 
"on "optionally substitutable pyrimidine ring " which is 
shown with ring A . 

[0012] 

As substituent of "optionally substitutable pyrimidine ring " 
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which is shown with ring A "optionally substitutable thiol 
group group , system which respectively, formula 
-S-R<sup>c</sup> is displayed with [R<sup>c</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ] "sulfinyl group which is 
substituted"and "sulfonyl group which is substituted" as, 
-SO-R<sup>d</sup> you can list group which is displayed 
with the[R<sup>d</sup> shows optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group , optionally substitutable hydroxyl group or optionally 
substitutable acyl group . ] and formula 
-SO<sub>2</sub>-R<sup>d</sup> group etc which is 
displayed with [R<sup>d</sup> shows optionally 
substitutable hydrocarbon group , optionally substitutable 
heterocyclic group , optionally substitutable hydroxyl group 
or optionally substitutable acyl group . ]. 

In aforementioned Formula, it is shown "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and in "optionally substitutable acyl 
group " with the R<sup>c</sup> or R<sup>d</sup>, 
"hydrocarbon group ", as substituent of "optionally 
substitutable pyrimidine ring " which is shown with the ring 
A which was inscribed "heterocyclic group " and "acyl group 
" as, before "optionally substitutable hydrocarbon group ", 
"optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group ""hydrocarbon group ", 
"heterocyclic group " and "acyl group " with you can list 
similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " where 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

In aforementioned Formula, it is shown with R<sup>d</sup>, 
before as the substituent of "optionally substitutable 
pyrimidine ring " which is shown with ring A which was 
inscribed "optionally substitutable hydroxyl group "as, 
"optionally substitutable hydroxyl group " with you can list 
similar ones. 

optionally substitutable hydrocarbon group , optionally 
substitutable amino group etc is desirable as substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A „ optionally substitutable C<sub>l- 6</sub>alkyl 
group , optionally substitutable amino group is desirable even 
among them, especially, the methyl , amino etc is desirable, 
especially, can use methyl desirably. 
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[0013] 

Aforementioned Formula (I ) or in (1 ? ), ring B furthermore 
shows nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member. 

namely, ring B carbon atom 2 , of bridgehead portion of 
carbon atom 1 , pyrimidine ring which substituent 
-X-Ar<sup>K/sup>-R connects carbon atom 1 through 3 
which configuration does "C<sub>l- 3</sub>hydrocarbon 
group of optionally substitutable 2 or quaternary straight 
chain " which is shown with nitrogen atom 1 and Z which are 
stated clearly configuration is done from, otherthan 
substituent "2 or C<sub>l- 3</sub>hydrocarbon group of 
quaternary straight chain " in "C<sub>l- 3</sub>hydrocarbon 
group of optionally substitutable 2 or quaternary straight 
chain " which is shown with substituent 
-X-Ar<sup>l</sup>-R and the Z which show 
nitrogen-containing heterocycle (As for constituent atom , 
nitrogen atom at 1 , as for carbon atom 4 or 6 ) of 5 to 7 
members, are stated clearlyhas been allowed to have 
possessed, carbon atom which for example substituent 
-X-Ar<sup>K/sup>-R connects or nitrogen atom which is 
statedclearly in case of substitutable , optionally substituted 
ring of option it is good. 

Those which are similar to substituent "pyrimidine ring " of 
"optionally substitutable pyrimidine ring " which Formula (I ) 
or substituent (carbon atom which substituent ; and 
substituent -X-Ar<sup>l</sup>-R "2 or C<sub>l- 
3</sub>hydrocarbon group of quaternary straight chain " in 
"C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain " being shownwith 
Z has been allowed to have possessed connect or itincludes 
both of substituent ; nitrogen atom which is stated clearly 
hasbeen allowed to have possessed. ) of option other than 
substituent (-X-Ar<sup>K/sup>-R ) which isstated clearly in 
(F ) quantity of option is possible to the substitutable position 
to have possessed "nitrogen-containing heterocycle " of 
"Furthermore nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member" which is shown with the ring B , 
as this substituent , with ring A is shown has been allowed to 
havepossessed. You can list oxo group , thioxo basis etc, but 
Formula (1 ) or in nitrogen atom whichis stated clearly in (F ) 
as for adjacent carbon atom , unsubstituted thing is 
desirablewith oxo group in "nitrogen-containing heterocycle " 
of "Furthermore nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member" which is shown with ring B . 

In addition, Formula (I ) or as for nitrogen atom which is 
stated clearlyin (F ), it is desirable in "nitrogen-containing 
heterocycle " of "Furthermore nitrogen-containing heterocycle 
of optionally substitutable 5 to 7 member" which is shown 
with the ring B , to have possessed substituent , optionally 
substitutable hydrocarbon group is desirable as this 



Page 44 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



S(0k i?a»**Lfc75yS, s?a**h,fc*;u 

£)***i-*a***a«**ifc«fc*«» 



WES(i)*fcli(r)*.z l*aa**iTi*Tti<fc 

t. 

Z T*3ft**i4ra**ftTl*-Cfccfcl* 2 ftl*L 4 
fflB<Z>E«ttfl> C,. 3 flMb**£j©r2 ftL^L 4 fit 
©ESttt© c,.3 ft<b***J***LTlvcth* 
iMtt»*a/ci*.9 b ■csRSftirac&ica* 
*h/ri*TfcJ:i* 5 fti^L 7 A©£a&tiHk9j 
0)r^s*i!i*«jicfcMt4aj!istH«ftt 



z TS&Ksraa&h/ci^-ctcfcL* 2 4 

C,. 3 «ft***J©r2 3fet\L 4 a 
tD*«tt(DC,.3ft<b7K*»Ji:L-CI*.«*li, 
(N)-CH 2 -, (N)=CH-*fcl*(N)-CH=C(N)f*^ B 

a>a««**s-r]ft£«>» b wr*6iz««* 

* C, i^^b7K*S;(N)-CH 2 -CH 2 -, (N)=CH-CH 2 
- s (N)-CH=CH-(N)-CH 2 »CH=^fcl*(N)=CH-CH 
=C(N)l±a B ©a*a^ B A< 

r*&icaa*h.Ti*T*«ki* 6 jia>&a*a* 

il_)£ffcJ$-f £ C 2 ftft***;(N)-CH 2 -CH 2 -CH 
2 -, (N)=CH-CH 2 -CH 2 -, (N)-CH=CH-CH 2 -. (N)- 
CH 2 -CH=CH-, (N)-CH 2 -CH 2 -CH==, (N)-CH-CH 
=CH-,(N)=CH-CH 2 -CH=Sfcl*(N)-CH=CH-C 

h=c(n)i±ii b ©aaa^ss-r b 
^r* 6ica***iTi^rt 7 fi<D#^fitii 

ti4o 



Z tLTIi. aft*tlTt^T*J:L^ 2 £l*L 3 ffl 

©matt© c^wiwsu.ziii 



substituent „ (preferably , disubstituted amino group , 
disubstituted which is done carbamoyl group , disubstituted 
which is done issubstituted with sulfamoyl group etc which is 
done such as hydrocarbon group which ) such as hydrocarbon 
group which is substituted with substituent whichcontains 
tertiary amino group (Example and disubstituted amino 
group , disubstituted which is done carbamoyl group , 
disubstituted which is doneis done such as sulfamoyl group 
which ) is desirable even among them. 

Aforementioned Formula (1 ) or in (I 1 ), Z shows C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain . 

You can list those etc which are similar to substituent in 
"nitrogen-containing heterocycle " of the "Furthermore 
nitrogen-containing heterocycle of optionally substitutable 5 
to 7 member" which is shown with ring B as substituent "2 or 
C<sub>l- 3</sub>hydrocarbon group of quaternary straight 
chain " of "C<sub>l- 3</sub>hydrocarbon group of 
optionally substitutable 2 or quaternary straight chain M 
whichis shown with Z has been allowed to have possessed. 

"C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain " which is shown 
with Z "2 or C<sub>l- 3</sub>hydrocarbon group of 
quaternary straight chain " as, for example (N ) 
-CH<sub>2</sub>-, (N ) =CH- or (N ) -CH= 
C<sub>l</sub>hydrocarbon group ; where { (N ) shows 
nitrogen atom of ring B } or other ring B forms "Furthermore 
nitrogen-containing heterocycle of optionally substitutable 

5- member " (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
=CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or (N )=CH-CH= 
C<sub>2</sub>hydrocarbon group ; where { (N ) shows 
nitrogen atom of ring B } or other ring B forms "Furthermore 
nitrogen-containing heterocycle of optionally substitutable 

6- member " (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) -CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=€H- } (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH= (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH== you can list C<sub>3</sub>hydrocarbon 
group ; etc where { (N ) shows nitrogen atom of ring B } or 
other ring B forms "Furthermore nitrogen-containing 
heterocycle of optionally substitutable 7-member ". 

As Z, C<sub>l- 3</sub>hydrocarbon group of straight chain 
of optionally substitutable 2 or trivalent isdesirable, Z 
C<sub>l- 3</sub>hydrocarbon group of straight chain of 
optionally substitutable bivalent is moredesirable, can use 
basis which does not contain unsaturated bond desirably even 



You can list those etc which are similar to substituent in 
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among them. 
[0014] 

Aforementioned Formula (1 ) or in (l 1 ), X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>K/sup>-, -CO-, -S (O ) m-, -0-, 
-N R<sup> 1 </sup>-CO-, -CO-NR<sup> 1 </sup>-, 
-N R<sup> 1 </sup>-CO-N R<sup>2</sup>- , 
-N R<sup> 1 </sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>K/sup>- shows (m shows 
integer of 0 or 2, R<sup>K/sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ). 

Before it is shown "optionally substitutable hydrocarbon 
group ", "optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group " with R<sup>l</sup> or 
R<sup>2</sup> which was inscribed, "hydrocarbon group ", 
as substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribed 
"heterocyclic group " and "acyl group " as, before "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and in the" optionally substitutable acyl 
group " "hydrocarbon group ", "heterocyclic group " and "acyl 
group 11 with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " where 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

As R<sup>K/sup> or R<sup>2</sup>, especially it can use 
hydrogen , acetyl , mesyl etcdesirably. 

In addition, in it is shown "optionally substitutable C<sub>l- 
4</sub>alkylene " and "optionally substitutable C<sub>2- 
4</sub>alkenylene " with X, it wasillustrated (i ) - you can 
list substituent etc of (xxxxviii ) as substituent 
the"hydrocarbon group " where "C<sub>l- 4</sub>alkylene " 
and "C<sub>2- 4</sub>alkenylene " optionally substituted 
ring is good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A which was inscribedas this substituent , before 
has been allowed to have possessed. 

It can use optionally substitutable C<sub>l- 
4</sub>alkylene , -NR<sup>K/sup>-, -0-, 
-CO-NR<sup>K/sup>- (R<sup>K/sup> shows same 
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meaning as description above. ) etc desirably even among 
them as X, 

In addition, connecting with Ar<sup>K/sup>, with 
constituent atom of X and Ar<sup>l</sup> 5 or 8 -member 
ring it is possible to form X. 

[0015] 

Aforementioned Formula (I ) or in (I 1 ), Ar<sup>K/sup> 
other than the R shows optionally substitutable 
heteroaromatic group other than optionally substitutable 
aromatic hydrocarbon group or R, Ar<sup>2</sup> shows 
optionally substitutable aromatic hydrocarbon group or 
optionally substitutable heteroaromatic group . 

It is shown "optionally substitutable aromatic hydrocarbon 
group " and in "optionally substitutable heteroaromatic group 
M with Ar<sup>K/sup> or Ar<sup>2</sup>, it wasillustrated 
(i ) - you can list substituent etc of (xxxxviii ) as substituent 
the "hydrocarbon group " where "aromatic hydrocarbon group 
" and "heteroaromatic group " optionally substituted ring is 
good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A which was inscribedas this substituent , before 
has been allowed to have possessed. 

In "optionally substitutable aromatic hydrocarbon group " 
which is shown with Ar<sup>l</sup> or Ar<sup>2</sup> 
you can list the monocyclic or condensed polycyclic aromatic 
hydrocarbon hydrogen group "aromatic hydrocarbon group " 
as, for example phenyl , naphthyl , anthryl , phenanthryl , 
acenaphthylenyl or other C<sub>6-14</sub>aryl group etc is 
desirable, phenyl , 1 - naphthyl , 2- naphthyl or other 
C<sub>6- 1 0</sub>aryl group etc isdesirable even among 
them, can use especially phenyl desirably. 

Is chosen from Ar<sup>K/sup> or in "optionally 
substitutable heteroaromatic group " which is shown with 
Ar<sup>2</sup> "heteroaromatic group "as, atom which 
configuration does for example ring system (ring atom ) as, 
oxygen atom , sulfur atom and the nitrogen atom etc you can 
list heteroaromatic group etc which at least one (preferably 1 
to 4 , furthermore preferably 1 or 2 ) includes the heteroatom 
1 through 3 kind (preferably 1 or 2 kinds ) which. 

said "heteroaromatic group " as, aromatic monocyclic 
heterocyclic group , and for example benzofuranyl , 
isobenzofuranyl , benzo [b ] thienyl , indolyl , iso indolyl , 
lH-indazolyl , benz indazolyl , benzo oxazolyl ,1,2- benzo 
isooxazolyl , benzo thiazolyl , benzo pyranyl ,1,2- benzo 
isothiazolyl , lH-benzotriazolyl , quinolyl , isoquinolyl , 
cinnolinyl , quinazolinyl , quinoxalinyl , phthalazinyl , 
naphthyridinyl , purinyl , bute jp9 dinyl , di benzofuranyl , 
carbozolyl , ;al of for example furil , thienyl , pyrrolyl , 
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oxazolyl , isooxazolyl , thiazolyl , isothiazolyl , imidazolyl , 
pyrazolyl , 1, 2, 3- oxadiazolyl , 1, 2, 4- oxadiazolyl , 1, 3, 4- 
oxadiazolyl , ftirazanyl , 1, 2, 3- thiadiazolyl , 1, 2, 4- 
thiadiazolyl , 1, 3, 4- thiadiazolyl , 1, 2, 3- triazolyl , 1, 2, 4- 
triazolyl , tetrazolyl , pyridyl , pyridazinyl , pyrimidinyl , 
pyrazinyl , triazinyl or other 5 or 6 members -carbolinyl , 
the;be -carbolinyl , the;ga -carbolinyl , acridinyl , 
phenoxazinyl , phenothiazinyl , phenazinyl , phenoxathiinyl , 
thianthrenyl , phenatrizinyl , [fenatororiniru ], you can list 
aromatic condensed heterocyclic group (aromatic monocyclic 
heterocyclic group of 5 or 6 members which before 
preferably , were inscribed benzene ring and heterocycle or 
before is condensed same of aromatic monocyclic 
heterocyclic group of 5 or 6 members which were inscribed or 
aromatic monocyclic heterocyclic group of 5 or 6 members 
which before heterocycle , more preferably which heterocycle 
2 which differs is condensed were inscribed benzene ring 
heterocycle which is condensed) etcof indolidinyl , pyrrolo { 1 
and 2 -b } pyridazinyl , pyrazolo {1 and 5 -a } pyridyl , 
imidazo { 1 and 2 -a } pyridyl , imidazo { 1 and 5 -a } pyridyl , 
imidazo { 1 and 2 -b } pyridazinyl , imidazo { 1 and 2 -a } 
pyrimidinyl , 1 , 2, 4- triazolo {4 and 3 -a } pyridyl , 1 , 2, 4- 
triazolo {4 and 3 -b } pyridazinyl or other 8~16 member 
(preferably 8—12 members ). 



As Ar<sup>l</sup>, other than R heteroaromatic group etc of 
optionally substitutable 5 or 6 members isdesirable other than 
optionally substitutable phenyl group , R, even among them, 
can use optionally substitutable phenyl group etcdesirably 
other than R. 

As substituent of Ar<sup>l</sup>, especially it can use 
phenyl group etcdesirably. 

As Ar<sup>2</sup>, heteroaromatic group etc of optionally 
substitutable phenyl group , optionally substitutable 5 or 6 
members is desirable, can use the optionally substitutable 
phenyl group , optionally substitutable oxazolyl group , 
optionally substitutable thienyl group , optionally 
substitutable thiazolyl group , optionally substitutable furyl 
group etc desirably even among them. 

As substituent of Ar<sup>2</sup>, especially it can use 
phenyl group etcdesirably. 

[0016] 

Aforementioned Formula (I ) or in (I' ), R hydrogen atom 
or-Y-Ar<sup>2</sup> shows (As for Y quantity of atom 
which configuration does bond or straight chain portion 
shows spacer 1 - 6, Ar<sup>2</sup> shows optionally 
substitutable aromatic hydrocarbon group or the optionally 
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substitutable heteroaromatic group . ), -Y-Ar<sup>2</sup> 
(Y and Ar<sup>2</sup> show same meaning as description 
above. ) is desirable as R. 

Aforementioned Formula (I ) or in (I' ), as for Y thequantity 
of atom which configuration does bond or straight chain 
portion shows spacer 1 - 6. 

It is shown with Y, "number of atoms which configuration 
does straight chain portion spacer 1 - 6" as, 

(1) - (CH<sub>2</sub> ) <sub>fl</sub>- (fl shows integer 1 
-6.), 

(2) - (CH<sub>2</sub> ) <sub>gl</sub>-X<sup>l</sup>- 
(CH<sub>2</sub> ) <sub>g2</sub>- (gl and g2 show integer 
(preferably , one side 0, other is integer 0 - 4. ) of identical or 
different 0-4. X<sup>K/sup> cyclic group , 
-NR<sup>3</sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>3</sup>-CO-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-NR<sup>4</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- of optionally 
substitutable divalent or 

-SO<sub>2</sub>-NR<sup>3</sup>- shows (m shows 
integer of 0 or 2, R<sup>3</sup> and R<sup>4</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ). However, 
X<sup>l</sup> sum total of number of atoms , gl and g2 
which areoccupied in straight chain portion is 1 - 6. ), 

(3) - configuration is done number of atoms which 1 through 
6 bivalent group which is canlist bivalent group or other 
straight chain portion where (CH<sub>2</sub> ) 
<sub>hl</sub>-X<sup>2</sup>- (CH<sub>2</sub> ) 
<sub>h2</sub>-X<sup>3</sup>- (CH<sub>2</sub> ) 
<sub>h3</sub>- (hi, h2 and h3 show integer of identical or 
different 0-2. X<sup>2</sup> and X<sup>3</sup> cyclic 
group , -NR<sup>3</sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>3</sup>-CO-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-NR<sup>4</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- of respective optionally 
substitutable divalent or-SO<sub>2</sub>-NR<sup>3</sup>- 
show (m shows integer of 0 or 2, R<sup>3</sup> and 
R<sup>4</sup> show therespective hydrogen atom , 
optionally substitutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ). However, X<sup>2</sup> number of atoms , 
X<sup>3</sup> which is occupied in straight chain portion 
sum totalof number of atoms , hi, h2 and h3 which are 
occupied in straight chain portion is 1 - 6. ) or other bivalent 
group and saturated connection of part are converted to 
unsaturated bond . 

It was illustrated as substituent of "optionally substitutable 
pyrimidine ring " which is shown with the ring A which 
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mit7kmmiizfcii&mit7kmmitLxm7ii 
r>f$.z*i%&teti. -mvmmmmtm. m. a 

<D a m * t L T CD T a & $ ft -C ^ T i J; l\ it fft 

i~6 cox^-^-jicfciNri^rziffico^ 

U « JLlf , 

[<b 17] 





before for example was inscribed as this substituent , (i ) - you 
canlist substituent etc of (xxxxviii ) as substituent 
"hydrocarbon group " to which here, the methylene part 
amount which configuration does spacer identical or 
different , optionally substituted ring is good, in 
the"optionally substitutable hydrocarbon group " has been 
allowed to have possessed. 

Before in "cyclic group of optionally substitutable divalent " 
which is shown with X<sup>K/sup>, X<sup>2</sup> and 
X<sup>3</sup> whichwere inscribed, cyclic hydrocarbon 
group of divalent {In "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and the ring A alicyclic 
hydrocarbon group which was illustrated "hydrocarbon group 
" as (nonaromatic ring hydrocarbon group ), removing 
hydrogen atom 1 from carbon atom in aryl group (aromatic 
hydrocarbon group ) etc, is formed such as basis which }, you 
can list heterocyclic group {As substituent of "optionally 
substitutable pyrimidine ring " which is shown with example 
and ring A removing hydrogen atom 1 from either carbon 
atom or nitrogen atom child in "heterocyclic group " in 
"optionally substitutable heterocyclic group " isformed such 
as basis which }etc of divalent "cyclic group of divalent " as. 

Here, as for number of atoms which said "cyclic group of 
divalent " occupies in "number of atoms which configuration 
does straight chain portion spacer 1 - 6" which isshown with 
Y, until atom which possesses bond of the other from atom 
which possesses on one hand bond in ordernumber to become 
minimum count we do, for example 

[Chemical Formula 1 7 ] 



[ft: 18] 



In case of bonding mode a way with number of atoms as 1 
counting, 

[Chemical Formula 1 8 ] 



In case of bonding mode a way with number of atoms as 2 
counting, 

[Chemical Formula 19 ] 
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[ft 20] 




0-0 



In case of bonding mode a way with number of atoms as 3 
counting, 

[Chemical Formula 20 ] 




j:i^-ffliG)attaijicfcMtftrz.fiEfl)aitt*ji± 

ri<fci^b7K*S_u rBjftstiri^rtcfci^ 
r7i/;uSjtLT(±.«rELfc» a -es**iS 

*j. r«*a*jfcj;i;rTS/^»jiiB*ft* 

TtJ:L^afiiatLTffl**tlfc(iHxxxxviii) 
cfcl^ C 2 - 4 7;U^-L^>). (K -S-, -0-CH 2 -, -CH 



In case of bonding mode a way count we do with number of 
atoms as 4. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " where 
"cyclic group of divalent " in "cyclic group of optionally 
substitutable divalent " being shown with X<sup>l</sup>, 
X<sup>2</sup> and the X<sup>3</sup> optionally 
substituted ring is good to substitutable desired position , in 
"optionally substitutable hydrocarbon group " as substituent 
of "optionally substitutable pyrimidine ring "which is shown 
with ring A which you inscribed as this substituent ,before has 
been allowed to have possessed. 

Before it is shown "optionally substitutable hydrocarbon 
group ", "optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group " with R<sup>3</sup> or 
R<sup>4</sup> which was inscribed, "hydrocarbon group ", 
as substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribed 
"heterocyclic group " and "acyl group " as, before "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and in the"optionally substitutable acyl 
group " "hydrocarbon group ", "heterocyclic group " and "acyl 
group " with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " where 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

bond , optionally substitutable C<sub>l- 6</sub>alkylene 
(preferably , optionally substitutable C<sub> 1 - 
4</sub>alkylene ), optionally substitutable C<sub>2- 
6</sub>alkenylene (preferably , optionally substitutable 
C<sub>2- 4</sub>alkenylene ), -O-, -S-, 
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2-CK -S-CH 2 -, -CH 2 -S-, -CO-NR 3 -. -NR 3 -C(K 
-S0 2 -NR 3 -, -NR 3 -S0 2 -(R 3 I4**DS?- , 



miLtzfWWiZtlX^XbJ:^ C,.« 7>Mrb 

b>jicfcit-5rc,. 6 T^4Fb>jfcJ;t>*rc 2 . 6 7;u 
*=u>jli*ftRT1l&fcfflt©tt11l=1Iift»£ 
^LTUTt £C A^^a^S^LTI*. mis 
Lfc^ a •es*ft4r»fc£jh.-a*-cti«fci*tf'j 

5v>itJ©B&S£:LT©rB&£*lT^-C4, 

T^Tt<fc^S&S<!:LT#J*£ftf::(iMxxxxv 
iii)©«»»fcifj&«*lf&*i<&. 

ttz. Y I* Ar 1 ttt*LT» Y fc«fctf Ar 1 W^fiK 
H^t^tlc 5 fcl^L 8 fill ^fiELT^Ttcfc 
C Y I* Ar 2 tfg^LT, Y t$£tf Ar 2 ©ffij^JS 
otitic 5 fcl^L 8 JUt*»fifcLTl*TfcJ: 
I*. 

* 61=, Ar 1 1 Ar 2 li$££LT, Ar 1 , Y «fctf Ar 2 
<Dffititm*tt±\z 5 fcl*L 8 Jlfl|£»j*l/Cl* 

[0017] 



[ft 21] 



R A2 ' X— Ar-R 




J J B Z 



-0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup>-, -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- (R<sup>3</sup> 
shows hydrogen atom , optionally substitutable hydrocarbon 
group , optionally substitutable heterocyclic group or 
optionally substitutable acyl group . ) etc is desirable even 
amongthem as Y, especially, can use -O-, -S-, 
-OCH<sub>2</sub>- etc desirably. 

Before you inscribed "optionally substitutable C<sub>l- 
6</sub>alkylene " and in "optionally substitutable C<sub>2- 
6</sub>alkenylene ", it was illustrated (i ) - you canlist 
substituent etc of (xxxxviii ) as substituent "hydrocarbon 
group " where "C<sub>l- 6</sub>alkylene " and "C<sub>2- 
6</sub>alkenylene " optionally substituted ring is good to 
substitutable desired position , in "optionally substitutable 
hydrocarbon group " as substituent of "optionally 
substitutable pyrimidine ring " which is shown with ring A 
which was inscribed as this substituent , before hasbeen 
allowed to have possessed. 

In addition, connecting with Ar<sup>K/sup>, with 
constituent atom of Y and AKsup>K/sup> 5 or 8 -member 
ring it is possible to form Y,connecting with 
Ar<sup>2</sup>, with constituent atom of Y and 
Ar<sup>2</sup> 5or 8 -member ring to form Y it is possible. 

Furthermore, connecting, with constituent atom of 
Ar<sup>l</sup>, Y and Ar<sup>2</sup> 5or 8 -member ring 
it is possible to form Ar<sup>K/sup> and Ar<sup>2</sup>. 

[0017] 

Even in compound or its salt {Below, compound (I ) with 
times when it names it is } which is displayed with Formula 
(I ), Formula (I&apos; ) 

[Chemical Formula 21 ] 



[3*. R Ar [±7KStJS^r\ /\Py>flHr\ fi&$ 



compound which is displayed with {In Formula, 
R<sup>Al'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , sulfinyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
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(ff*L<l*. R A|, 3W**«^ ©fc*. R A2 l47Sy 
Z ttB***lTl*Tticfel* 2 fcUL 4 
fKDEtttt® c u3 flMb**»*SU If B I4£ 
&icB»**irt^rt«fc<.x i4BBi**iti*t 

tcfcl* C M 7;U+U>, ■ftSflTl^Tticfcl* c 2 
^ T^U^-b>. -NR 1 -, -CO-. -S(0)m-. -CK -N 
R J -CO-. -CO-NR 1 -, -NR'-CO-NR 2 -, -NR ! -S0 2 - 
^fctt-SOa-NR'-Cm I* 0 ttl*L 2 <DB»£*U 

r 1 ts±rs r 2 lif-tt-fti**^ > a***ir 
i^rt *i*«Hb***, b***iti*-c*j:i* 

tt*a»*fcl±B»**LTL^-Ct«fcL^7i/^* 
£**)£SU Ar l I* R JSiniCfi*aF*irt>T 
ti*t^»»llW(Mb**»*fcl4 R JartlcB* 
**LrL^-Ct•cfeL^**lSaHl5^^**SL, R 14 
7KfgJIlT£fcl4-Y-Ar 2 (Y l4*S£¥*fcl4lttg 

£ *U Ar 2 l4B*4*lTl*T*J:l*3MH)i«fc 
**»*fcl*B***lTL^TtJ:l^»l)lB* 

<i*o 



R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group which is substituted and (When 
preferably , R<sup>Al'</sup> is hydrogen atom , 
R<sup>A2'</sup> is not amino group . ), Z to show C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore asfor 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>aLkenylene , -NR<sup>K/sup>-, -CO-, -S (O ) m- 5 
-0-, -NR<sup>l</sup>-CO-, -CO-NR<sup>K/sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>K/sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>K/sup>- (m shows integer of 0 
or 2, R<sup>K/sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>K/sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which configuration does bond or 
straight chain portion shows spacer 1 - 6, Ar<sup>2</sup> 
shows optionally substitutable aromatic hydrocarbon group or 
the optionally substitutable heteroaromatic group . ). } 
(preferably , ) 

[Chemical Formula 22 ] 



CSC* JPrl*iso-^Ptf;U**UMe 14** jU* 



{In Formula, iPr shows iso-propyl , Me shows methyl } 



lit 23] 



[Chemical Formula 23 ] 
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COOH 



And 

[Chemical Formula 24 ] 



frEa(i p )+,R A1, "e***i*r/\py>j5^-j, 

sj> ra^tiTL^rticki^^-^aj. ra 

-^*jfccfei;rasi$tL-c^T4iJ:L^75ySj 
<tLTi*> r a2 -e«**t*r/\py>fl[^ ra 

UTicH^;*--;ug_u rajft**ifcx;u?*- 

^PtLTL^rt,cbL^75yaJi:ra«(Dt,a)36<*lf 
R A2 '-C*^tl^rg^tifctKP^v»j 
fcLTtt, R A2 Tf»**L*rBjftSttri^Tt<kL^ 



Excludes {In Formula, Me shows methyl }) or its salt 
{Below, compound (1* ) with times when it names it is } is 
desirable. 

In aforementioned Formula (I&apos; ), it is shown with 
R<sup>Ar</sup>, it isshown with R<sup>Al</sup>, 
"halogen atom ", "optionally substitutable hydrocarbon group 
", "optionally substitutable hydroxy I group "optionally 
substitutable thiol group ", "sulfinyl group which is 
substituted", "sulfonyl group which is substituted" and 
"optionally substitutable amino group " as, "halogen atom ", 
"optionally substitutable hydrocarbon group ", "optionally 
substitutable hydroxyl group "/'optionally substitutable thiol 
group ", "sulfinyl group which is substituted", "sulfonyl group 
which is substituted" and "optionally substitutable amino 
group " with similar ones are listed, are shown with the 
R<sup>A2'</sup> it is shown with R<sup>A2</sup>, 
"halogen atom ", "optionally substitutable hydrocarbon group 
", "optionally substitutable thiol group ", "sulfinyl group 
which is substituted", "sulfonyl group which is substituted" 
and "optionally substitutable amino group " as, "halogen atom 
"/optionally substitutable hydrocarbon group ", "optionally 
substitutable thiol group ", "sulfinyl group which is 
substituted", "sulfonyl group which is substituted" And 
"optionally substitutable amino group " with similar ones are 
listed, are shown with R<sup>A2'</sup> youcan list those 
which are similar to those which exclude unsubstituted 
hydroxyl group from"optionally substitutable hydroxyl group 
" which is shown with R<sup>A2</sup> "hydroxyl group 
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[0018] 

1bftHB(I)^LTIdC.2,8-e/^;U-N-[2-(7x=jU 
^px^U]-5,6,7,8-T'h7tKPtf , JK[2 > 3-d]tf 
•J^v>-5-75>;2->T;U-N-[2-[Px-;UX^^ 
T-^px-^]t 0| JK[2 3 3-d]t O| J^V>-5-7=>; 
N-[3-(3^PP7i/*v)7i-Jl/]-2->f;i/-5,6 J 

7.8- xh^tKPt: 0| jK[2 5 3-d]t o, J5v>-5-75>; 
(.).N-[3-(3-^PP7i/+v)7i-;i/]-2^f;i/- 
5,6 > 7,8-f-h7tKPtf , JK[2 > 3-d]bf , J5S?>-5-75 
>;2-[5-[3-(3-^PP^xy+v)7-'jy]-2-^;U 
-6,7-vtKPt 0 »JK[2,3-d]t 0 'JSv>-8(5H)->r;U]- 
N-(2-^;U*U/x^;i,)7-bh75K;N-[3.(3«^P 
P7iy*ypi-JH-N.(2-^f^-5 J 6 5 7 ) 8-fh 
^tKPt°UK[2,3-d]t 0, J^v>-5-^;U)7i?h75 
K;3-[[4-[[5-[[3-(3-^PP^xy+i/)7x-;U]75 
-/l^^^U-SA^S-f-h^tKPtfUKp^-dlbf «J 

5v>-8--f;u]y : ? 1 ;u]e^ l Jv>-i->f;u]y : ? 1 ;u] 

Sli»;2^fJI/-N-[3-[(5-^;W-7i-JI/- 

i,3-**-» % -7— ;u-4--r;u)>h+vpx^;u]-6 J 7, 

8.9- ^h7tKPt°'JSK7-tft 0 >-5-7^;6-(3-^ 
□ □^xy^rv^l^-^T^^J^^-^h^tKP 

eu = K7-tft 0 >-5--f;b)-i ? 3-vtKP^>X-r= 

frl+#£L<^b*l£ 0 ] 
[0019] 

it$to(i)tzzv % fc*ft(i)i*. its fa(V )*a 

<b. Stc, *P*»»IP*iEcLr<b^tt(i)lc* 
ZLT<b£*(i)lc£<b*4<b£tt£i*3o 



fc£tt(I)©?PK7^£LTI£, lb£^(I)(D7 

sy«A<7v;Mb. 7;MnMb. y^bStifc 

;u^b,(5-^;u-2-^-^v-i,3-v^"+vu>-4--r 
;u)>Mre/*;utf=jMb. xh^tKP7^-;u 
1b, fcfn'Ji?;u^Mb. tr/\*p>Ol^*v^ 
;Hb, tert-^;Hb**ifc<b^»Sif). <b£^ 
(I)(DtKP+vSA<7v;Mb, 7;Mp;Mb. L ^ 
iWb. i55iWb**ifcft^«B(ffiiK.ii. <b£»(i) 
rotKP*S/»3W7-b^JMb, /^usH^Hb. 
WJUb. tf /<p>f ;Mb. -y-2v-;Hb, 



2003-11-11 

which is substituted" as. 

As R<sup>Al'</sup> and R<sup>A2'</sup>, when either is 
not optionally substitutable amino group it isdesirable, when 
both is not optionally substitutable amino group it is more 
desirable. 

[0018] 

compound (I ) as, 2 and 8 -dimethyl -N- [2 - (phenylthio ) 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ;2- methyl -N- [2 - [ (phenyl sulfanyl ) 
phenyl ] pyrido [2 and 3 -d ] pyrimidine -5-amine ;N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-amine ; (-) -N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-amine ;2- [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- (2 -morpholino ethyl ) 
acetamide ;N- [3 - (3 -chlorophenoxy ) phenyl ] -N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy ) 
phenyl ] amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -8-yl ] methyl ] piperidine -1- yl ] 
methyl ] benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- 
phenyl -1,3- oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, 8 and 
9 - [tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- on ;; etc or it can use these salt etc 
especially desirably. ] 

[0019] 

As for prodrug of compound (I ) {Here, compound (I ) 
includes compound (I* ) }, under menses condition in in-vivo 
reaction oxidation , reduction and hydrolysis etc happen in 
compound , namely enzymatic which with such as enzyme is 
converted to compound (1 ) withand stomach acid and it is 
compound where hydrolysis etc happens with the compound , 
stomach acid etc which changes in compound (I ) and changes 
in compound (I ). 

As prodrug of compound (I ), amino group of compound (I ) 
to acylation , alkylation , phosphoric acid compound which is 
converted (amino group of for example compound (I ) 
eicosanoyl conversion, alanyl conversion, pentyl amino 
carbonylation , (5 -methyl -2- oxo -1,3- dioxolene -4- yl ) 
methoxycarbonyl conversion, tetrahydrofuranyl conversion 
and pyrrolidyl methylated , pivaloyl oxy methylated , t- 
butylated is done such as the compound which ), hydroxyl 
group of compound (I ) acylation , alkylation , phosphoric 
acid conversion and to boric acid compound which is 
converted (hydroxyl group of for example compound (1 ) 
acetylation , palmitoyl conversion, propanoyl conversion, 
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&(I)CD*;U7l<*vJU*j!><x*x;Mbs 7£Hb 

**ifcft**(«;i.tf » <ba*(i)a>a;u#**> 
;u*^x^;uxx-r;Hb. 7i-;uxx-f-;Hb, 

;Hb. xh+v*;U7tt-;UT|-^vxT^xx^ 

JHb, ?*UvJUXXx;Mb, (5-*5 t JU-2-:l-*7 

-i>v**vu>-4-^/U)>^;ux;vf JMb. v 

b*l&<, 

$fcfc**J(I)©?nK7^l*» JSJU^Jfi 1990 
^Tijrg^p a „©IB^jm 7 «#?-Ktt 163 MAx 
b 198 Mlcffi«**LTl^«J:%» ±m&}3kV¥ 



[0020] 

^b^^(i)<7)tg<tLTii, mm^miz^L^ 

x;MC/K, P -h;i/x>x^7h^»» $--f 

/^Jl/75>, h'Jx^;UT5>. If 1 Jv>„ tfu'J 
X N-^^Utf P'Jv>> N-y^Ubf^'Ji/>, N- 



ft£tt(i)©3fe!£tol=Sttfc»l8j&<&5££;h. 
[0021] 

(Katritzky,A.R). "=I>^'J/\>v^ 'Vf □ 
■y-^T^'J^ ^rSXh'J— "(COMPREHENSIVE 
HETEROCYCLIC CHEMISTRY) /<— *f^E> 
3?bX(PERGAMON PRESS) s 1984 $ J 3 
#, 57-156 HttiflC|B«©*tt)X[4**Ll=» 



2003-11-11 



pivaloyl conversion, succinyl conversion, fumaryl conversion, 
alanyl conversion and dimethylamino methyl carbonylation is 
done such as compound which ), or, the compound (carboxyl 
group of for example compound (1 ) ethyl esterification , 
phenyl esterification , carboxymethyl esterification , 
dimethylamino methyl esterification , pivaloyl oxy methyl 
esterification , [etokishikaruboniruokishiechiruesuteru ] 
conversion and phthalidyl esterification , (5 -methyl -2- oxo 
-1,3- dioxolene -4- yl ) methyl esterification , cyclohexyloxy 
group carbonyl ethyl esterification , methyl amidation is done 
such as compound which ) etc which esterification , amidation 
is done you can list carboxyl group of the compound (I ). 

With itself known method it can produce these compound 
from compound (I ). 

In addition prodrug of compound (I ) seems that from 
Hirokawa Shoten 1990 publication "Development of drug " 
Vol.7 molecular design 163page is stated in 198 page , it is 
possible to besomething which with physiological condition 
changes in compound (1 ). 

[0020] 

As salt of compound (I ), you can list pharmacologically 
acceptable salt salt , etc can list the acid addition salt , for 
example sodium , potassium , magnesium , calcium or other 
metal salt , for example trimethyl amine , triethylamine , 
pyridine , picoline , N- methyl pyrrolidine , N- methyl 
piperidine , N- methylmorpholine or other organic salt etc of 
for example trifluoroacetic acid , acetic acid , lactic acid , 
succinic acid , maleic acid , tartaric acid , citric acid , gluconic 
acid , ascorbic acid , benzoic acid , methane sulfonic acid , 
p-toluenesulfonic acid acid , cinnamic acid , fumaric acid , 
phosphonic acid , hydrochloric acid , nitric acid , hydrobromic 
acid , hydroiodic acid , sulfamic acid , sulfuric acid or other 
acid . 

In addition, compound (I ) is good even with hydrate . 

When active form is needed in optical of compound (I ), using 
active starting substance for for example optical , or it can 
acquire with division of racemic form of the said compound 
which uses conventional method . 



[0021] 

itself known method (for example [katsuritsukii ] (Katritzky, 
A.R ), "comprehensive heterocyclic chemistry " 
(COMPREHENSIVEHETEROCYCLICchemistry ) 
[paagamonpuresu ] (PERGAMON PRESS ), 1984, method 
which is statedin Volume 3 , 57-156page etc) or it can 
produce compound (I ), with method whichcorresponds to 
that. 



Page 56 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



*ft£to(ii-vi)i4. eiTics-f 

*fcl475/»<DfiB**SU R 2 fc 
5iX7^U<Dftft**££*U R 4 fc &TS R 5 14 

•ttt-f ttlWrlB© x T^ftsrg&^-c^T 

tcfcL^ C M 7;U*U>. «***l"Cl*TfcJ;l* C 2 
. 4 7;U>r- -NR 1 -. -CO-. -S(0)m-, -0-, -N 
R l -CCK -CO-NR 1 -, -NR'-CO-NR 2 -. -NR 1 -S0 2 - 
*^[4-S0 2 -NR , -JA^**LTt^Tt^l^S^*t 
PU$fc:&£*U Y 14 CO £fcl4 S0 2 £SU M 



[ft 25] 



In addition, it can produce compound (II-VI ) which is used 
compound (I ){Even among them, compound which possesses 
novel structure (!')}, and, as reaction intermediate , with 
method which is shown below for example . 

If each compound which is stated in reaction scheme below 
does not do reaction inhibition , it is possible to form salt , 
you can list those whichare similar to salt of compound (I ) as 
this salt . 

reaction scheme I (In Formula, R<sup>K/sup> shows 
protecting group of basis or amino group which issimilar to 
substituent on aforementioned nitrogen , R<sup>2</sup> and 
the R<sup>3</sup> show hydrocarbon group of ester which it 
can use as protecting group of the carboxyl group , basis 
which is similar to substituent where "optionally substitutable 
C<sub>l- 4</sub>alkylene , optionally substitutable 
C<sub>2- 4</sub>alkenylene , -NR<sup>K/sup>-, -CO-, -S 
(O ) m-, -0-, -NR<sup>K/sup>-CO-, 
-CO-NR<sup> 1 </sup>-, 
-NR<sup>K/sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>K/sup>- " which isshown with 
respective aforementioned X is good havingpossessed 
R<sup>4</sup> and R<sup>5</sup> showing, Y shows CO 
or SO<sub>2</sub>, M<sup>3</sup> shows leaving group 
from M<sup>l</sup>, other signal show same meaning as 
description above. ) 

reaction scheme I 

[Chemical Formula 25 ] 



J 



(18 l)ft**(H)fc, ft^«B(IX)$«^a?-Hrfc 

©tMM&O deg Cfcl^L200 deg C(D;fiJS«S 
&J£ISIII]I4K) 1 B#imtEl>Lft 100 RIB-efeSo 



ft£fc(IX)l4ft£tt(II)l =EMzMLXm^m 1 



(step 1 ) compound (II ) with, compound (IX ) after 
condensing, reducing the double bond , it can produce 
compound (I ). 

This condensation reaction , inert solvent , for example 
toluene , benzene , xylene , methanol , ethanol , propanol , 
isopropanol , n- butanol , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , is done withapproximately 0 deg C or 
temperature range of 200 deg C. 



reaction time is approximately 1 hour or approximately 100 
hours. 

Usually approximately 1 to 5 mole it uses compound (IX ) 
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% /5/*;U*-;U)2/tf'<U5/>, N,N,N' ,N f -fh7 
^b^^(X)fc^t^li^b^^(XI)l±^b^^fel(III)1 



compound (II )vis-a-vis 1 mole . 

In addition, by fact that according to need acid is added, in 
addition, by thefact that water which is formed is excluded, 
reaction can beadvanced smoothly. 

To do with means of that itself public knowledge it is possible 
reduction reaction . 

As for example reductant , when cyano tri hydro boron 
sodium etc is used, inert solvent , for example methanol , 
ethanol , benzene , toluene , chloroform , dichloromethane , 1, 
2- dichloroethane , tetrahydrofuran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , it is done with approximately 0 deg C 
or temperature range of 1 00 deg C. 



reaction time is approximately 1 hour or approximately 50 
hours . 

5 mole it uses reductant , from usually approximately 1/3 
compound (II )vis-a-vis 1 mole . 

By fact that according to need , acid is added, reaction can be 
advancedsmoothly. 

In addition, under existing of reductant , by fact that 
condensation reaction is done, imine derivative cannot be 
isolated, compound (I ) can be acquired. 

(step 2 ) compound (III ), compound (X ) or, compound (XI ) 
with by fact thatit reacts, compound (1 ) can be produced. 

This condensation reaction , inert solvent , for example 
benzene , toluene , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , under existing of the phosphine 
compound and azo compound , is done with approximately 0 
deg C or temperature range of 150 deg C. 

reaction time is approximately 1 hour or approximately 50 
hours . 

As phosphine compound , [torifeniruhosufm ], be able to use 
tributyl phosphine etc, diethyl azodicarboxylate jp8 jpl 1 , 
diisopropyl azodicarboxylate Soviet propyl ,1,1 &apos; - (azo 
di carbonyl ) di piperidine , N, N, N&apos; , N&apos; 
-tetramethyl azo carbox amide etc can be used as azo 
compound . 

compound (X ) or usually approximately 1 to 5 mole it uses 
compound (XI ) the compound (III ) vis-a-vis 1 mole . 
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(step 3 ) compound (IV ), compound (XII ) or, compound 
(XIII ) with by fact thatit reacts, compound (I ) can be 
produced. 

This condensation reaction , inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , 
acetonitrile , hexane , toluene , benzene , dichloromethane , 
chloroform ,1,2- dichloroethane , ethylacetate , methyl 
alcohol , ethyl alcohol , dimethylformamide , dimethyl 
sulfoxide , pyridine etc, or in these mixed solvent , is done 
withapproximately 0 deg C or temperature range of 130 deg 
C. 

reaction time is approximately 30 min or approximately 50 
hours . 

compound (XII ) or usually approximately 1 to 2 mole it uses 
compound (XIII ) the compound (IV ) vis-a-vis 1 mole . 

As according to need , base , making use of pyridine , 4- 
dimethylamino pyridine , triethylamine etc, reaction can be 
advancedsmoothly. 

(step 4 ) compound (V ), compound (XIV ) with by fact that it 
reacts, the compound (I ) can be produced. 

This condensation reaction , inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , hexane , 
toluene , benzene , dichloromethane , chloroform ,1,2- 
dichloroethane , ethylacetate , methanol , ethanol , 
dimethylformamide , dimethyl sulfoxide , pyridine etc, or in 
these mixed solvent , is done withapproximately 0 deg C or 
temperature range of 200 deg C. 

reaction time is approximately 30 min or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses compound (XIV ) 
compound (V )vis-a-vis 1 mole . 

As according to need , acid , as base such as hydrochloric 
acid , pyrophosphoric acid , making use of pyridine , 4- 
dimethylamino pyridine , triethylamine , sodium hydride , 
potassium carbonate , sodium hydroxide etc, inaddition, 
reaction can be advanced smoothly by fact that copper etc is 
added. 

(step 5 ) compound (VI ), compound (XV ) with by fact that it 
reacts, the compound (VII ) can be produced. 

This condensation reaction inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , acetone , 
methanol , ethanol , hexane , toluene , benzene , 
dichloromethane , dimethylformamide , dimethyl sulfoxide 
etc, or in these mixed solvent , is done withapproximately 0 
deg C or temperature range of 130 deg C. 



Page 59 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



<b£tt(xv)IdHb£tt(iv)i ^U=»LTaflM& 

1 frh5=E)imi^o 

s&KKSStT. tiSctLTs 7KffHb'J^A, 7K 

AxMrvh\*'J^A t-?Mr$/h\ft»*'J^ 
A, MJx^;U7S>^£ffll\ fiJESnjftlcJi 

(IS 6Mb^«B(vii)*,«<b*-&4^tiwj:y % 
fc**(vm)*§Uft«::itf***. 

Hzh>, ju. x$y-;u N n-^y— ;u. ^ 

h;UXX K>if>, v^PlWX v> 

^;u/Tx/uA75h\ v^;ux;u**vK3|, ft 

Ts$J0 deg C&HL130 deg CiDiBSttSHT? 
JKlSttlHttti) 30 JKfUUft 20 R|»-eft*o 



i£S<!:LTf*. **<b'J^A, **ft^h'J^ 
A, ^HJ^A^*vF\ :ThU^AxMrvK\ 

(IS 7)ft*ft(Vin)*, flttft»*-&S^i:ircfe 
y, fc£tt(ll)*»£*"*z£A<T?#* 0 

;ux;U/Mpvh\ BtEftV* ftSiMicti&flDS 

*»Mtffl+"C*ftO deg CfclH,300 deg C<7) 
S(tRMI±l?1 30 #&l*L*!i 20 B#fBTfft*o 



2003-11-11 



reaction time is approximately 15 min or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses compound (XV ) 
compound (IV )vis-a-vis 1 mole . 

As according to need , base , making use of lithium hydride , 
sodium hydride , sodium methoxide , sodium ethoxide , 
potassium t-butoxide , potassium carbonate , triethylamine 
etc, reaction can be advancedsmoothly. 

When M<sup>3</sup> is hydroxy group , hydroxy group of 
VI methane sulfonylation , or the para toluene sulfonylation 
after doing, VII can be produced by fact that itreacts with 
compound XV. 

compound (VIII ) can be produced by cyclization doing (step 
6 ) compound (VII ). 

This cyclization reaction , inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , acetone , 
methanol , ethanol , n- butanol , hexane , toluene , benzene , 
dichloromethane , dimethylformamide , dimethyl sulfoxide 
etc, or in these mixed solvent , under existing of the base , is 
done with approximately 0 deg C or temperature range of 130 
deg C. 

reaction time is approximately 30 minutes or approximately 
20 hours. 

As base , lithium hydride , sodium hydride , sodium 
methoxide , sodium ethoxide , potassium t-butoxide , 
potassium carbonate etc can be used. 

compound (II ) can be produced by decarboxylation doing 
(step 7 ) compound (VIII ). 

To do with means of that itself public knowledge it is possible 
this decarboxylation reaction . 

for example solventless , or inert solvent , for example water 
and tetrahydrofuran , diethyl ether , dimethoxyethane , 
acetone , methanol , ethanol , n- butanol , hexane , toluene , 
benzene , dichloromethane , dimethylformamide , dimethyl 
sulfoxide , acetic acid etc, or in these mixed solvent , itis done 
with approximately 0 deg C or temperature range of 300 deg 
C. 

reaction time is approximately 30 minutes or approximately 
20 hours. 

Making use of according to need , hydrochloric acid , sulfuric 
acid , salt etc, reaction can be advanced smoothly. 
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By fact that (step 8 ) compound (II ) is reduced, compound 
(III ) can beproduced. 

To do with means of that itself public knowledge it is possible 
this reduction reaction . 

As for example reductant , when sodium borohydride * is 
used, inert solvent , for example methanol , ethanol , 
benzene , toluene , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , 
dimethoxyethane , hexane , ethylacetate , 
dimethylformamide , dimethyl sulfoxide etc, or in these 
mixed solvent , it is done with approximately 0 deg C or 
temperature range of 100 deg C. 

reaction time is approximately 1 hour or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses reductant , 
compound (II )vis-a-vis 1 mole . 

After azidization doing (step 9 ) compound (III ), compound 
(IV ) can be produced byfact that it reduces. 

To do with means of that itself public knowledge it is possible 
azidization . 

As for example azidization agent , when biphenyl phosphonyl 
azido is used, inert solvent , for example toluene , benzene , 
xylene , chloroform , dichloromethane ,1,2- dichloroethane , 
tetrahydrofuran , diethyl ether , hexane , ethylacetate , 
dimethylformamide , dimethyl sulfoxide etc, or in these 
mixed solvent , 1 and 8 -diazabicyclo [5.4 . 0] - 7 -undecene 
or other under existing, it is done withapproximately 0 deg C 
or temperature range of 100 deg C. 



reaction time is approximately 30 min or approximately 100 
hours. 

Mitsunobu reaction , or to do even with condition of 
improved method it is possiblethis azidization . 

To do with means of that itself public knowledge it is possible 
reduction reaction . 

As for example reductant , when lithium aluminum hydride 
Niu * is used, inert solvent , for example tetrahydrofuran , 
diethyl ether , dimethoxyethane , benzene , toluene , 
chloroform , dichloromethane ,1,2- dichloroethane , hexane 
etc, or in these mixed solvent , it is done with approximately 0 
deg C or temperature range of 1 00 deg C. 

reaction time is approximately 15 min or approximately 50 
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hours . 

Usually approximately 1 to 5 mole it uses reductant , 
compound (III )vis-a-vis 1 mole . 

After aromatization doing (step 1 0 ) compound (II ), 
compound (V ) can be produced byfact that halogenation it 
does. 

To do with means of that itself public knowledge it is possible 
aromatization reaction . 

When for example palladium -carbon is used, inert solvent , 
for example toluene , benzene , xylene , water, methanol , 
ethanol , propanol , isopropanol , n- butanol , chloroform , 
dichloromethane ,1,2- dichloroethane , tetrahydrofuran , 
diethyl ether , hexane , ethylacetate , dimethylformamide , 
dimethyl sulfoxide , N, N- dimethyl acetamide , diphenylether 
etc, or in these mixed solvent approximately 0 deg C or it is 
done with temperature range of 200 deg C. 



reaction time is approximately 30 min or approximately 100 
hours. 

To do with means of that itself public knowledge it is possible 
halogenation reaction . 

When 3 chloride phosphorus are used as for example 
halogenating agent , solventless , or inert solvent , for 
example tetrahydrofuran , dimethoxyethane , hexane , 
toluene , benzene , chloroform , dichloromethane ,1,2- 
dichloroethane , dimethylformamide , dimethyl sulfoxide etc, 
or inthese mixed solvent , approximately 0 deg C or it is done 
with temperature range of 1 50 deg C making use of 
halogenating agent of approximately 5 times mole 
fromapproximately 1/3. 

reaction time approximately 30 min or is approximately 10 
hours . 

In this way, it attaches on substituent conversion reaction 
compound which is acquired (I ) -compound (VIII ), with 
desire, can convert those substituent and compound (I* ) -can 
acquire compound (VIII* ). 

In addition, compound which is acquired with substituent 
conversion (II* ) -with reaction which from compound 
(VIII* ) is stated in reaction scheme I, the compound (I* ) can 
be produced. 

In addition, compound which is acquired with these step (I* ) 
- the compound (V* ) can also use for following reaction 
without isolation and purification doing. 

However, when compound has carbonyl group , amino 
group , hydroxyl group , carboxyl group in aforementioned all 
production method ,object compound can be acquired by fact 
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that general protecting group is good beingintroduced by 
compound due to that itself known method beforehand, after 
reacting according to need , protecting group removes. 

Here, for example optionally substituted ring it is good as 
protecting group of carbonyl group , cyclic or the acyclic 
acetal or ketal group *jpl 1 ;optionally substituted ring it is 
good, it can use cyclic or acyclic dithio acetal , or dithio 
ketal ; etc. 

Here, for example lower (C<sub>l- 6</sub> ) alkyl -carbonyl 
(for example formyl , acetyl , propanoyl , butyryl , isobutyryl , 
valeryl , pivaloyl etc), it can use benzoyl etc as protecting 
group of amino group . 

As protecting group of hydroxyl group , for example methoxy 
dimethyl methyl , trimethylsilyl , t-butyl dimethyl silyl , 
trimethylsilyl ethoxymethyl (SEM ), it can use 
methoxymethyl , benzyloxy methyl , tetrahydropyranyl 
(THP)etc. 

As protecting group of carboxyl group , for example lower 
(C<sub>l- 6</sub> ) alkyl (for example methyl , ethyl , 
propyl , isopropyl , butyl , isobutyl , s-butyl , t-butyl , pentyl , 
hexyl etc), it can use C<sub>7-12</sub>aralkyl (for example 
benzyl , phenethyl , 4- phenyl propyl , 4- phenyl butyl , 1- 
naphthyl methyl etc). 

In addition, converting carboxyl group to 2 -oxazoline ring , it 
is possible toprotect. 

In addition, that itself public knowledge or it can use method 
(method which is stated in for example 
[purotekutibuguruupusuinooganikkukemisutorii ] 
(J.F.W.McOmie and others, [purenamupuresu ] corporation)) 
which correspondsto that, as method of introduction and 
removal of protecting group , for example acid , base , 
reduction and ultraviolet light , hydrazine , phenylhydrazine , 
N- methyl sodium dithiocarbamate thorium , 
[tetorabuchiruanmoniumufuruorido ], it can use method 
which is treated with palladium acetate etc, but as removal 
method . 

[0022] 

for example [katsuritsukii ] (Katritzky, A.R ), "comprehensive 
heterocyclic chemistry " 

(COMPREHENSIVEHETEROCYCLICchemistry) 
[paagamonpuresu ] (PERGAMONPRESS ), 1984, method 
which is statedin Volume 3 , 57-156page , "New vitamin 
study" Vitamin Society of Japan , 1969 , 13 l-190page etc or it 
can produce starting material compound which is used 
inaforementioned manufacturing method , with method which 
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corresponds to that. 

In addition, itself known method or it can produce other 
starting material compound with the method which 
corresponds to that. 

When with each reaction of aforementioned this invention 
compound isacquired with free state , following to 
conventional method , when it is possibleto convert to salt , it 
is acquired, in addition as salt following to conventional 
method , it is possible also to convert to released form orother 
salt. 

From reaction mixture means, for example extraction, 
concentration, neutralization,filtration and recrystallization , 
of itself public knowledge [karamukuromatogurafii ], by fact 
that thin layer chromatography or other means is used, it can 
isolate and can refine compound (I ) which is acquired this 
way. 

It can produce salt of compound (I ), by fact that inorganic 
acid or organic acid is added to for example compound (I ) in 
accordance with means ofthat itself public knowledge . 

When optical isomer can exist in compound (I ), to produce 
individually itis possible also in each case of these individual 
optical isomer and those mixture being something which is 
included naturally in range of the this invention , optical 
resolution to do with desire these isomer in accordance with 
the means of that itself public knowledge . 

In addition, it is something to which compound (I ) is good 
even with hydrate , in each case of hydrate and nonhydrate is 
included inrange of this invention . 

[0023] 

As for compound (I ) of this invention , 
Being safe with low toxicity , 
GRKinhibition , 

Especially, because it possesses strong GRK2 inhibition , 

animal especially vis-a-vis mammal (for example human , 
monkey , cat , pig , horse , bovine , mouse , rat , Cavia 
(guinea pig ), dog , rabbit etc), 

for example 

heart disease (cardiomegaly , acute heart failure and * 
includes * blood characteristic such as chronic heart failure , 
cardiomyopathy , angina pectoris , myocarditis , arrhythmia , 
tachycardia , myocardial infarct which ), 

myocardial ischemia , 

vein functional failure , 

heart failure movement after myocardial infarct , 
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hypertension , 

lung characteristic heart, 

arteriosclerosis which includes atheromatous (Such as 
aneurysm , coronary arteiosclerosis , brain arteriosclerosis , 
peripheral arteriosclerosis ), 

blood vessel hyperplasia , 

blood vessel hyperplasia or plugging and organ disorder , 
after intervention (Such as percutaneous angioplasty , stent 
placement , coronary artery endoscope , intravascular 
ultrasound , crown note thrombolysis therapeutic method ) 

blood vessel re-plugging *restenosis , after bypass surgery 

heart function decrease after artificial cardiopulmonary 
surgery , 

Breathing apparatus disorder (Such as common cold , 
pneumonia , asthma , pulmonary hypertension , lung 
thrombus *pulmonary embolus ), 

bone disease (bone fracture , re-bone fracture , bone 
deformation & deformation spine symptom, osteosarcoma , 
myeloma , bone formation failure , side * symptom or other 
non- metabolic bone disease , bone loss , osteoporosis , 
osteomalacia , rickets , fibrous ostitis , renal osteodystrophy , 
bone [peechetto ] illness, such as thestiffness characteristic 
neuromyelitis , chronic rheumatoid arthritis , deformation 
behavior knee joint flame and in those similar disorder 
destruction of joints tissue ), 

inflammatory disease (retinopathy , kidney symptom and 
neuropathy , large vascular disorder or other diabetic 
complication ;chronic rheumatoid arthritis , arthritis 
deformans , rheumatism way gentle solution of 
inflammation enlargement after neuromyelitis , periostitis or 
other arthritis ;surgery *external scratch ; pharyngitis ; 
bladder flame; such as pneumonia endogenous 
eczema ;Crohn&apos;s disease , ulcerative colitis or other 
inflammatory bowel disease ;meningitis inflammatory 
ophthalmic disease ;pneumonia , silicon lung , lung 
sarcoidosis , lung tuberculosis or other inflammatory lung 
disorder ), 

allergy (Such as allergic rhinitis , conjunctivitis , alimentary 
canal allergy , pollen allergy , anaphylaxis ), 

drug dependency , 

neurodegenerative disease (Such as Alzeheimer&apos;s 
disease , Parkinson&apos;s disease , amyotrophic lateral 
sclerosis , AIDS encephalopathy ), 

central nerve disorder (Such as cerebral hemorrhage and 
cerebral infarction or other disorder and its sequela & 
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complication , head trauma , spine damage , cerebral edema , 
memory function disorder , memory function abnormality , 
autonomic dysfunction , autonomic nerve functional 
abnormality , multiple sclerosis ), 

dementia , 

memory impairment , 
cognitive disorder , 
Amnesia, 
anxiety disease , 
tension disease , 
unpleasant emotion state , 

psychiatric disease (Such as depression , epilepsy , alcohol 
addiction ), 

ischaemic peripheral circulation disorder , 

deep part venous thrombosis , 

occlusive peripheral circulation disorder , 

arteriosclerosis obliterans , 

occlusive thrombus characteristic angitis , 

diabetes (Such as 1 type diabetes , type 2 diabetes , pregnancy 
diabetes ), 

diabetic complication (neuropathy , kidney symptom, 
retinopathy , cataracts , large vascular disorder , osteoporosis , 
diabetic high osmotic pressure coma and infection , diabetic 
necrosis , mouth cavity xerosis, such asdecrease and cerebral 
blood vessel disorder , peripheral blood line disorder of 
auditory sense ), 

urinary incontinence , 

metabolism *nutrition disorder (obesity , hyperlipidemia , 
hypercholesterolemia , diabetes , glucose tolerance 
abnormality , high uric acid blood symptom, high potassium 
blood symptom and high sodium blood symptom, such as ), 

insulin resistance syndrome , 

[shindoroomu ] X, 

internal organs obesity group, 

Characteristic dysfunction or other prevention and treatment 
etc of male or women , 

And disorder , for example blood pressure circadian variation 
abnormality , cerebral blood vessel disorder whose relation 
with Gprotein conjugation type receptor is deep (Such as 
asymptomatic cerebral blood vessel disorder , transient 
ischemic attack , apoplectic stroke , cerebrovascular 
dementia , hypertensive encephalopathy , cerebral infarction ), 
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the recurrence and sequela of cerebral edema , cerebral 
circulation disorder , cerebral blood vessel disorder (Such as 
neurologic feature , neurologic feature , visible disease state , 
daily activity disorder ), kidney disease (nephritis , glomerular 
nephritis , glomerular sclerosis , renal failure , 
thrombogenicity microangiopathic symptom, includes kidney 
symptom with complication , irradiation of the diabetic 
nephropathy s nephrotic syndrome , hypertension 
characteristic kidney sclerosis , dialysis such as organ 
disorder which ), erythrocyte increasesymptom after 
transplant & rejection reaction , ophthalmic disease after 
hypertension * organ disorder *blood vessel hyperplasia , 
transplant (Such as glaucoma , high intraocular pressure 
symptom ), thrombosis , multiorgan failure , endothelium 
dysfunction , hypertension characteristic ringing in the ear , 
other cardiovascular disease (Such as ischaemic cerebral 
circulation disorder , Raynaud&apos;s disease , 
Buerger&apos;s disease ), chronic obstructive pulmonary 
disease , interstitial pneumonia , carinii pneumonia , collagen 
disease (Example, systemic erythematodes * and 
scleroderma , occurring frequently arteritis etc), liver disorder 
(Includes chronic such as hepatitis , liver cirrhosis which ), 
the portal vein pressure accentuation symptom, digestive 
system disease (disorder , dyspepsia , esophagus ulcer , 
pancreatitis , colonic polyp , gallstone disease , hemorrhoid 
after gastritis , stomach ulcer , stomach cancer , stomach 
surgery *, such as vein clot rupture of esophagus and 
stomach ), blood *hematopoietic organ disorder (Such as 
erythrocyte increase symptom and vascular purpura , 
autoimmune hemolytic anemia , disseminated intravascular 
clotting syndrome , occurring frequentlycharacteristic bone 
marrow symptom ), solid neoplasm , neoplasm (Such as 
malignant melanoma , malignant lymphoma , digestive organ 
(Example, such as stomach , intestine ) cancer ), cancer and 
transfer , endocrine disorder of cachexia , cancer which 
accompanies that (horse mackeral Song illness, [kusshingu ] 
syndrome , brown cell kind, such as idiopathic aldosterone 
symptom ), Creutzfeldt-Jakob disease ** illness, urinary tract 
*male characteristic vessel disorder (Bladder flame, such as 
prostatic hyperplasia , prostate cancer , characteristic 
infection ), gynecological disease (Such as climacteric 
disorder , pregnancy poisoning , endometriosis , uterine 
leiomyoma , ovary disorder , mammary gland disorder , 
characteristic infection ),with environment Occupation 
characteristic factor disorder (With radiation disorder , 
ultraviolet light *infrared light * laser beam such as disorder , 
Takayama illness ), infection (site mega jpl 1 virus , 
[infuruenzauirusu ], herpes virus or other viral infectious 
disease , rickettsial infection symptom, such as bacterial 
infection ), thepoison blood symptom (Blood poisoning and 
blood poisoning characteristic shock , endotoxin characteristic 
shock , gram negative blood poisoning, such as toxin shock 
syndrome ), ear nose laryngopharynx disorder ( Such as 
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[menueru ] syndrome , ringing in the ear , flavor disorder , 
vertigo , equilibrium disorder , swallowing disorder ), 
dermititis (Such as cheloid , angioma , psoriasis ), being 
usefulin dialysis low blood pressure , myasthenia gravis , 
chronic fatigue syndrome or other systemic illness or other 
prevention or therapy , it is desirable to use for heart failure or 
other prevention or the therapy even among them. 

Here, myocardial infarct , angina pectoris , heart bypass 
surgery , thrombolysis therapeutic method and therapy etc of 
prognosis after crown blood vessel reconstruction areincluded 
by concept of prevention of heart failure , in addition, in 
theconcept of therapy of heart failure , development control 
and serious illness conversion control of heart failure or 
maintenance etc of heart function at thetime of non- 
psychopharmacologic treatment (Inside aorta 
[baruunpanpingu ], auxiliary artificial heart , [bachisuta ] 
technique and cell transplant , genetic therapeutic , heart 
transplant etc) enforcement for severe heart failure are 
included. 

[0024] 

compound (I ) of this invention that way or combines 
pharmacologically acceptable carrier carrier , as neededdoes 
vehicle , diluent , etc can prescribe to oral or parenteral . 

As for formulation of this invention which contains 
compound (I ), for example tablets (sugar-coated tablet , 
film-coated tablet pill is included. ), pill , granule , powder , 
capsules (soft capsules is included. ), you can list syrup , 
emulsion , suspension etc as formulation when the oral dosage 
it does, in addition, you can list for example injectable , fill 
agent , drip , suppository , inhalant (inhalation ) etcas 
formulation when parenteral administration it does. 

In addition, also it is effective to make sustained release 
formulation , suitable base (polymer of copolymer , butanoic 
acid of polymer , butanoic acid -glycolic acid of polymer , 
glycolic acid of example and butanoic acid and mixture , poly 
glycerol fatty acid ester etc of polymer of glycolic acid ) 
withcombining. 

content of compound (I ) in this invention formulation differs 
according to form of formulation , but they are 2 or 85 
weight %, preferably 5 to 7 Oweight % usually, vis-a-vis total 
formulation . 

[0025] 

manufacturing method of public knowledge which is used 
generally with this said field as the method which produces 
compound (I ) in aforementioned formulation , can beapplied. 

In addition, when it produces in aforementioned formulation , 
when makemaking formulation of according to need , , in 
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formulation field usually, as needed, the suitable amount 
containing vehicle , binder , disintegrating agent , lubricant , 
sweetener , surfactant , suspending agent , emulsifier etc 
which is used, it can produce. 

When for example compound (I ) make it makes tablets , 
containing vehicle , binder , disintegrating agent , lubricant , 
etcit is possible, to produce, when make it makes pill and the 
granule , containing vehicle , binder , disintegrating agent , etc 
it can produce. 

In addition, when powder and make it makes capsules , when 
vehicle etc, make it makes syrup , when sweetener etc, 
emulsion or make itmakes suspension containing suspending 
agent , surfactant , emulsifier , etc it can produce. 

[0026] 

As example of vehicle , you can list lactose , sucrose , 
fructose , starch , sucrose , microcrystalline cellulose , 
Glycyrrhiza powder , mannitol , sodium hydrogen carbonate , 
calcium phosphate , calcium sulfate etc. 

As example of binder , 5 or 10 weight %starch spreading 
liquid , 10 or 20 weight %gum arabic liquid oryou can list 
gelatin liquid , 1 to 5 weight %traganth liquid , 
[karubokishimechiruseruroosu ] liquid , sodium alginate 
method liquid , glycerin etc. 

As example of disintegrating agent , you can list starch , 
calcium carbonate etc. 

As example of lubricant , amount of magnesium stearate **, 
you can list stearic acid , calcium stearate * and purified talc 
etc. 

As example of sweetener , you can list fructose , fructose , 
invert sugar , sorbitol , xylitol , glycerin , single syrup etc. 

As example of surfactant , you can list sodium lauryl sulfate * 
and polysorbate 80, sorbitan mono fatty acid ester , polyoxyl 
stearate sill 40 etc. 

As example of suspending agent , gum arabic , sodium 
alginate method , [karubokishimechiruseruroosunatoriumu ], 
you can list methylcellulose , bentonite (DANA 71.3.1a.l-2 ) 
etc. 

As example of emulsifier , you can list gum arabic , traganth , 
gelatin , polysorbate 80 etc. 

Furthermore, when compound (I ) is produced in 
aforementioned formulation , with desire, in refining field 
usually, colorant , preservative , fragrance , flavoring , 
stabilizer , thickener etc whichis used can be added suitable 
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amount , suitable amount . 
[0027] 

You can use formulation of this invention which contains 
compound (I ), safelywith stability and low toxicity . 

Approximately 1 or 1 000 mg , preferably approximately 3 or 
300 mg , plate preferably approximately with 10 or 200 mg , 
these one time or 2 or dividinginto thrice compound (I ) as, it 
can prescribe. As for dose of 1 day when with such as state of 
patient and types , administration route of body weight , 
compound different , oral dosage it makes patient of the for 
example heart failure , as for dose of adult (body weight 
approximately 60 kg ) per day active ingredient 

Case compound (I ) of this invention is prescribed to 
parenteral , usually, itprescribes in form of liquid (for 
example injectable ). 

As for single dose , usually body weight per kg approximately 
0.01 mg - approximately 100 mg , preferably approximately 
0.01 - approximately 50 mg , more preferably approximately 
prescribing 0.01 - approximately 20 mg with vein injection is 
conducive different even such as administration object , 
object organ , disease , administration method to shape of for 
example injectable . 

As injectable , other than and subcutaneous injectable , 
endodermal injectable , intramuscular injectable , intravenous 
drip etc vein injectable are included, the[iontoforeshisu ] 
percutaneous agent etc is included in addition as retention 
formulation . 

compound (I ) of itself known method , namely, this invention 
it melts this injectable in aqueous solution or the oily liquid of 
sterile , suspension or it is manufactured by factthat it 
emulsifies. 

You can list physiological saline , fructose and isotonic liquid 
(Such as for example D-sorbitol , D-mannitol , sodium 
chloride ) etc which includes other adjunctive drug as aqueous 
solution of injectable , suitable solubilizer , for example 
alcohol (for example ethanol ), poly alcohol (for example 
propylene glycol part , polyethylene glycolated jpl 1 ), 
arepossible to jointly use with nonionic surfactant (for 
example polysorbate 80, HCO-50 ) etc. 

As oily liquid , you can list sesame oil , soybean oil , etc you 
are possible to jointlyuse with benzyl benzoate , benzyl 
alcohol etc as solubilizer . 

In addition, buffer (for example phosphate buffer , sodium 
acetate buffer ), anesthetic (Such as for example 
benzalkonium chloride , procaine hydrochloride ), stabilizer 
(Such as for example human blood serum albumin , 
polyethylene glycolated jpl 1 ), it is possibleto combine with 
preservative (Such as for example benzyl alcohol , phenol ) 
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etc. 

injection liquid which is manufactured, usually, is filled in 
ampoule . 

In addition, formulation (formulation which contains 
compound (1 )) of this invention as needed, drug , for example 
digitalis , whichusually is used for heart failure therapy 
[katekoramin ] (Example and dobutamine , dopamine , 
denopamine , [zamoterooru ] etc), the;be -blocker 
(bisoprolol , carvedilol etc), nitric acid medicine 
(nitroglycerine etc), hydralazine , Ca antagonist (amlodipine 
etc), ACE inhibitor (enalapril etc), Allantagonist (candesartan 
etc), diuretic (furosemide etc),PDE inhibitor (milrinone etc), 
Ca sensitivity increase medicine (pimobendan etc), 
thrombolytic (t-PA etc), anticoagulant (heparin , warfarin etc), 
antiplatelet agent (aspirin etc), antiarrhythmic drug 
(amiodarone etc), HMG-CoA reductase inhibitor (atorvastatin 
etc), the;al blocker (prazosin etc), the atrium diuresis peptide , 
NEP inhibitor (fasidotril etc), endothelin antagonist (bosentan 
etc), aldosterone antagonist (spironolactone etc), vasopressin 
antagonist ( [konibaputan ] etc), jointly using with 
[matorikkusumetaropuroteaaze ] inhibitor , , etc, orcombining 
these pharmaceutical component appropriately, it can use. 



Furthermore, non- psychopharmacologic treatment , for 
example assisted circulation method for severe heart failure 
(Inside aorta [baruunpanpingu ], auxiliary artificial heart etc), 
jointly usingwith [bachisuta ] technique and heart transplant , 
etc you can use. 

Furthermore, when applying compound of this invention to 
theabove-mentioned each disorder , organism formulation 
(Such as example:antibody , vaccine formulation ) with also 
being possible tojointly use, in addition, combining with 
genetic therapeutic method etc, as the combination therapy 
also it is possible to apply. 

As antibody and vaccine formulation , vaccine formulation , 
CETPantibody , TNF;al antibody for vaccine formulation , 
CETP for the for example angiotensin II and antibody , 
amyloid ;be vaccine formulation , 1 type diabetes vaccine 
(Such as DIAPEP-277 of Peptor corporation ) or other other 
things for theother cytokine , You can list antibody or 
vaccine , sugar metabolism and for protein whichparticipates 
in insulin resistance antibody or vaccine formulation etc 
regarding the enzyme and protein which participate in clotting 
♦fibrinolytic system of antibody or the vaccine formulation , 
blood for enzyme and protein which participate in cytokine , 
renin *angiotensin enzyme and antibody or vaccine 
formulation , blood lipid metabolism for its product . 
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In addition, as genetic therapeutic method, gene which it is 
related to enzyme and protein whichparticipate in therapeutic 
method , blood lipid metabolism which uses therapeutic 
method , antisense which uses treatment method , NF;ka B 
[dekoi ] or other DNA [dekoi ] which such as treatment 
method , ;be ARKct uses gene whichwith GRK and the;be 
ARES tin which use treatment method , ;be receptor 
whichuses for example cytokine , renin * angiotensin enzyme 
and gene which it is related to its product and gene which it is 
related to [adenireetosaikureesu ] or other signal transduction 
system it is related (It is related to metabolism , excretion , 
absorption of for example cholesterol or triglyceride or the 
HDL-cholesterol or blood phospholipid such as gene which ) 
You can list treatment method , sugar metabolism which uses 
gene which it is related to the enzyme and protein (Such as for 
example HGF, VEGF or other growth factor ) which 
participate in neovascularization therapeutic method which 
designates treatment method , peripheral blood vessel 
plugging symptom etc which is used as object and antisense 
etc for treatment method , TNFor other cytokine which uses 
gene which it is related to protein whichparticipates in insulin 
resistance . 

In addition, also it is possible to jointly use with blood vessel 
and the cardiac muscle newborn therapeutic method which 
utilize various organ regeneration method and bone marrow 
cell (Such as bone marrow mononuclear cell , bone marrow 
stem cell ) and transplant ofother cell (Such as embryonic 
stem cell , myoblast ) which such as heart regeneration , 
kidney regeneration , pancreatic regeneration , 
revascularization possesses differentiationtalent to muscle . 

[0028] 

[Embodiment of the Invention ] 

this invention furthermore is explained in detail with Working 
Example , Formulation Example and the Working Example 
below, but these examples are not something which limits the 
this invention with mere actual example , in addition range of 
this invention it ispossible to change in range which does not 
deviate. 

Liquation in [karamukuromatogurafii ] of Working Example 
with TLC (ThinLayerChromatography, thin layer 
chromatography ) was done underobserving. 

With 60 F<sub>254</sub> of Merck Ltd. (Merck ) supplied 
or NH of Fuji Silysia Chemical Ltd. (DB 69-074-5500 ) 
supplied , as developing solvent regarding TLC observation , 
as TLCplate with [karamukuromatogurafii ] the UV detector 
was adopted with solvent which is used as elution solvent , as 
the detection method . 

silica gel for column similarly keiselguhr 60 of Merck make 
(70 or 230 mesh ) or keiselguhr 60 (230 or 400 mesh ), or 
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used Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
supplied Wako Gel C-300 (45 - 75;mu M ). 

basic silica gel for column used basic silica NH-DM 1020 
(100 or 200 mesh ) of Fuji Silysia Chemical Ltd. (DB 
69-074-5500 ) supplied . 

nmr spectrum measured with Varian Gemini 200 type, or 
Mercury300 type spectrometer making useof 
tetramethylsilane as inside or outside standard , chemical shift 
with the;de value , showed the coupling constant with Hz . 

It measured IR spectrum with Shimadzu FTIR -8200PC type 
spectrometer . 

numerical value which is shown inside () in mixed solvent is 
volume proportion ofeach solvent . 

In addition in solution , % number of grams in solution 100ml 
is displayed. 

In addition signal in Reference Example , Working Example 
following way is meaning. 



s 


: V><fb % vh (singlet) 






s 


:singlet (singlet ) 






d 


\9J\*vY (doublet) 






d 


idoublet (doublet ) 






t 


^U^b^h (triplet) 






t 


: triplet (triplet ) 






q 


:£ r 7;U J fyh(quartet) 






q 


: quartet (quartet ) 






dd 




&°Jlsyb (double doublet) 




dd 


:double 


doublet (double doublet ) 




dt 




MJ^Uyh (double 


triplet) 


dt 


:double 


<seq>double triplet 


triplet ) 


dq 




£9^T % vKdouble 


quartet 


) 




dq 


:doub!e 


<seq>double quartet 


quartet 


) 
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e doublet) 

td :hU^;U ^^U^h(triple doublet) 

tt ih'J^U h'J^b^Ktriple triplet)m 
^b % >h(multiplet) 



br :^P— K (broad) 










br:broad (broad ) 


brs K V>^b*>h (broad singlet) 


brs:broad singlet (broadsinglet ) 


J : ~hv~J 'J ls9*1£ Wi (coupling constant) 




Jxoupling constant (coupling constant ) 


WSC :*»tt*^*S?-fSK 










WSC:water solubility carbodiimide 


THF :-rK^tKP^> 










THF :tetrahydrofuran 


DMF :S/>^;U3ff^;UA75K 










DMF :dimethylformamide 












DMSO idimethyl sulfoxide 


HOBt: 1 -tKP*v^>XMJ77-;U 






HOBt : 1 - hydroxy benztriazole 


EtOAc:ffM$X^U 










EtO Ac : ethy lacetate 


MCPB 












MCPB 


A:m-chloroperbenzoic acid 



[0029] [0029] 

[StJfiflJ] [Working Example (s )] 



edoublet ) 

td:triple doublet (tripledoublet ) 

tt:triple triplet (triplet ripl et ) m:multiplet (multiplet ) 
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mmm\ 

(its®) i <Dm&) 

2,8-v^;U-7,8-vtKPt°'JK[2 3 3-d]t 0| J5v>- 
5(6H)-^->(0.35g)(Dh;UX>Jt;^(10ml)lcK> 

s?;uT5>(o.22mi)t p-h;bx>x;i,7tc/ifc-7K 

ftife)(36mg)^iP^. 12 l*IHftU»J13ttLfco 



fc*^*-^-h , j^A(o.i2g)sai5LrMia'C4o» 



>S/^-2,8-i/^;U-5 > 6,7,8-xh7tKPtfUK[2 > 
3-d]e'J55?>-5-75>«b^» l)(0.31g)*»tt 

] H-NMR(CDCl 3 ,300MHz) 5 1 .80-2.01(2H,m), 
2.47(3H,s), 3.17(3H,s), 3.22-3.29(lH,m), 3.61- 
3.70(lH,m), 3.73(1 H,t,J=3.9Hz), 3.85(2H,s), 7. 
22-7.36(5H,m), 7.86(1 H,s). 

[0030] 

mmm2 

(itSty 2 <DSl£) 

7K^^b^K ( J^A(;S1t N 60%. 13mg)£N,N-v^ 
^yU7tx;UA7SK(5ml)ICl^^^i±,3,5-v7x 

-;u-iH-t°^y-;u(0.06 g )^PK.r^str 30 

N-'<>S?^-4-(^pp^5 t JU)-N-(2,8-2?^9 t JU-5 f 
6,7,8-t" h7 1 KP tf 'J K[2,3-d] t° 'J 5 v>-5-*OU) 
*>X75K(0.1 lg)£/n*.. BfflTf 2 ft|H 30 ft 

ttJLfco 



2003-11-11 

Working Example 1 

(Production of compound 1 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) benzylamine (0.22 
ml ) with including p-toluenesulfonic acid acid monohydrate 
(36 mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, it melted residue in methanol (10 ml ), 40 
minutes itagitated with room temperature including sodium 
borohydride * (0.12 g). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ihexane =3:1 ), concentrated and it acquired N- 
benzyl -2, 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine (compound 1 ) (0.3 1 g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.80 - 2.01 (2 H, m ), 2.47 (3 H, s ), 3.17 (3 H, s ), 3.22 - 3.29 
(1 H, m ), 3.61 -3.70 (1 H, m ), 3.73 (1 H, t, J=3.9Hz ), 3.85 
(2 H, s ), 7.22 - 7.36 (5 H, m ), 7.86 (1 H, s ). 

[0030] 

Working Example 2 
(Production of compound 2 ) 

suspension designating sodium hydride (oily , 60%, 13mg ) as 
N, N- dimethylformamide (5 ml ), 30 minutes itagitated with 
room temperature 3 and 5 -biphenyl -lH-pyrazole including 
(0.06 g). 

N- benzyl -4- (chloromethyl ) -N- including (2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) benzamide (0.1 1 g ), equivalent of 2 hours 
30 it agitated with room temperature . 

separating it did including water and ethylacetate . 

It made saturated in water layer including salt , extracted with 
the ethylacetate . 

You washed organic layer together with saturated saline , 
dried with magnesium sulfate . 
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x$/— VU=20:l)IC#L, SIBLTN-'OS/JU-N 
-(2,8-i/y^U-5,6,7,8-T-h7 1 Ka tf 'J K[2,3-d]b? 
l J5v>-5-'f;U)-4-[(3,5-v7x^.;U-lH-e : 7V f - 
;U-l--fiU)y^;i/]^<>XT5K(ft^* 2)(86mg) 

mp. 103-106 deg C 



It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =20: 1 ), concentrated and N- benzyl -N- 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) - 4 - itacquired [ (3 and 5 -biphenyl 
-lH-pyrazole -1- yl ) methyl ] benzamide (compound 2 ) (86 
mg ) as colorless crystal . 

mp.103 -106degC 





C39H36N6O-0. 5H20tLX 






elemental analysis values 


C39H36N6O*0.5H2O doing 






Calcd. 


C, 76. 32; H, 6. 08; 


N, 


13. 69. 


Calcd. 


C,76.32;H,6.08; 


N, 


13.69. 


Found 




C, 76. 38 


; H, 6. 15 


N, 


13. 46. 


Found 




CJ6.38 


;H,6.15 


N, 


13.46. 



^-NMRCCDCl^OOMHz)^ 1.89(2H,brs), 2.48 
(3H,s), 3.0-3.5(2H,m), 3.05(3H,s), 3.8-4.0(lH, 
m), 5.02(lH,brs), 5.41(3H,brs), 6.68(lH,s), 7.0 
-7.6(1 7H,m), 7.78-7.87(3H,m). 

[0031] 

at^m 3 a>sfi) 

2,8-V>^;U-7 ) 8-vtKPt° , jK[2,3-d]t D U^V>- 
5(6H)-7|->(0.35g)CDh;UX>;g;^(10ml)|C2-^x 

-;U^7-U>(2.0g)i: p-h;ux>x;U/tx>^ 
-7K*a^(40mg)£AD*_, " BMJn»a3lELfco 

;IffiLT£i£lc 5%*»<b*h^A*»»(io 
mi)tiE»l»*(i.5g)*JiPA.sa-e3 BPeiit# 

tz 0 



<sup>i</sup>hi-nmr <uulj<sud>3</sud>, zuumhz j;ae 
1.89 (2 H, brs ), 2.48 (3 H, s ), 3.0 - 3.5 (2 H, m ), 3.05 (3 H, 
s ), 3.8 - 4.0 (1 H, m ),5.02 (1 H, brs ), 5.41 (3 H, brs ), 6.68 
(1 H, s ), 7.0 - 7.6 (17 H, m ), 7.78 - 7.87 (3 H, m ). 

[0031] 

Working Example 3 

(Production of compound 3 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on two days heating and refluxing it 
made toluene solution (10 ml )of (0.35 g ) 2 -phenylthio 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (40 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

Concentrating, in residue 3 -day period it agitated with room 
temperature 5%sodium hydroxide aqueous solution 
production liquid (10 ml ) with including zinc powder (1.5 

g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 
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WSULT 2,8-v>T ^-N-[2-pi-^ft)7i 
-;U]-5,6,7,8-x t KP e 'J K[2,3-d] tf 'J 5 v>- 
5-75>(<b£% 3)(70mg)£*feeS£LT» 

mp. 99-101 deg C 



Attaching on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrating and recrystallization doing 
residue from ether -hexane 2 and 8 -dimethyl -N- [2 - 
(phenylthio ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired[2 and 3 -d ] pyrimidine -5-amine (compound 3 ) (70 
mg ) as colorless crystal . 

mp.99-101degC 





C21H22N4S(tLT 










elemental analysis values 


C21H22N4S doing 










Calcd. 


C, 69. 58; 


H, 


6. 12; 


N, 


15. 46. 


Calcd. 


C69.58; 


H, 


6.12; 


N, 


15.46. 


Found 




C, 69. 36 


H, 


6. 08 


N, 


15. 25. 


Found 




C69.36 


H, 


6. 08 


N, 


15.25 . 



l H-NMR(CDCl 3 ,200MHz) 8 1 .86-2.02(2H,m), 
2.47(3H,s), 2.97-3.23(2H,m), 3.06(3H,s), 4.5-4. 
6(lH,m), 4.92(1 H,d,J=7.4Hz), 6.75-6.83(2H,m), 
6.99-7.03(2H,m), 7.1 l-7.23(3H,m), 7.31-7.39 
(lH,m), 7.54(lH,dd,J=1.4Hz,7.8Hz), 7.82(1H, 
s). 

[0032] 

mmm4 

(itSVn 4 ®a&) 

2,8-v^;U-7,8-vtKPt°UK[2,3-d]t°'J = v>- 
5(6H)-^->(0.66g)a>h;UX>5gjjE(20ml)lC7- 
U>(1.7ml)<k p-h;UX>X;U/tx>K-7K?D^)(70 
mg)*lBA. 8 MDUnRHISlELfc. 

^**>=l:l)lwf*Lfc« 

••LTJte***^K10ml)lc»flU 
<b*^**hU^A(0.22g)£inxTSST? 12 B# 
M«#Lfc. 

*«HS*-e 2 0, 1610*4*1! l tt 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .86 - 2.02 (2 H, m ), 2.47 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.06 (3 H, s ), 4.5 -4.6 (1 H, m ), 4.92 (1 H, d, J=7.4Hz ), 6.75 
- 6.83 (2 H, m ), 6.99 - 7.03 (2 H, m ), 7. 1 1 - 7.23 (3 H, m ), 
7.31- 7.39 (1 H, m ), 7.54 (1 H, dd, J=1.4Hz , 7.8Hz ), 7.82 (1 
H,s). 

[0032] 

Working Example 4 

(Production of compound 4 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 8 -hour heating and refluxing it made 
toluene solution (20 ml ) of(0.66 g ) aniline (1.7 ml ) with 
including p-toluenesulfonic acid acid monohydrate (70 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane=l:l ). 

Concentrating, it melted residue in methanol (10 ml ), 12 
hours itagitated with room temperature including sodium 
boro hydride * (0.22 g ). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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icftLfc. 

SLT2,8-yy^;i/-N--7i-;i/-5,6,7,8-T-h7tK 
Pt O| JK[2,3-d]t 0| J5v>-5-75>(^^% 4)(0.28 

mp. 138-1 39 deg C 



It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 2 and 8-dimethyl -N- phenyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 4 ) (0.28 g ) as colorless crystal . 

mp.l38-139degC 





C15H18N4 tLX 










elemental analysis values 


C15H18N4 doing 










Calcd. 


C, 70. 84; 


H, 


7. 13; 


N, 


22. 03. 


Calcd. 


C,70.84; 


H, 


7.13 ; 


N, 


22.03 . 


Found 




C, 70. 90 


H, 


7. 28 


N, 


22. 16. 


Found 




C,70.90 


H, 


7. 28 


N, 


22.16. 



l H-NMR(CDCl 3 ,200MHz) d 1.78-2.17(2H,m), 
2.50(3H,s), 3.18(3H,s), 3.26-3.55(2H,m), 3.69 
(lH,d,J=6.2Hz), 4.5 1-4.58(1 H,m), 6.65-6.79(3 
H,m), 7.21(2H,t 9 J=7.8Hz), 8.02(1 H,s). 

[0033] 

mmms 

2,8-v>^;U7,8-vtKPt 0| JK[2,3-d]t o, JSv>- 
5(6H)-^->(0.70g)O)h;UX>5gjft(20ml)lC2«[(4- 
^h^rV^x-;U)^]T-'J>(2.5g)(t p-h;ux 
>*;U*>»— 7KfPtt(75mg)£Jn*..29 ftM 
ttft99tUc. 

*Lfco 

;IffiLT 1.0g<Df|fe7^U?7X£^o 

^(7)5*> 0.30g S*t7K-Th^tKP7^>(5ml)IC 
E/BUO deg C Vfcmib'JTVAT 
A(30mg)£*Qa.fc o 

0 deg CT?45»IH«»Lfco 



1.78 - 2.17 (2 H, m ), 2.50 (3 H, s ), 3.18 (3 H 5 s ), 3.26 - 3.55 
(2 H, m ), 3.69(1 H, d, J=6.2Hz ), 4.5 1 - 4.58 (1 H,m), 6.65 - 

6.79 (3 H, m ), 7.21 (2 H, t, J=7.8Hz ), 8.02 (1 H, s ). 

[0033] 

Working Example 5 

(Production of compound 5 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 29 hour heating and refluxing it 
made toluene solution (20 ml ) of (0.70 g ) 2 - [ (4 
-methoxyphenyl ) thio ] aniline (2.5 g ) with including 
p-toluenesulfonic acid acid monohydrate (75 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (From 
hexane :ethylacetate =1:1 ethylacetate). 

Concentrating, it acquired yellow amorphous of 1 .0 g. 

0.30 g inside this was melted in anhydrous tetrahydrofuran * 
(5 ml ), lithium aluminum hydride Niu * (30 mg ) was added 
with 0 deg C. 

45 min it agitated with 0 deg C. 

Including water, solid was filtered with celite , mother liquor 
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*«H**-e 2 0, i&fp^iSTK-e 1 isi2tL\ ft 

£f<tU ttttLT N-(2 f 8-i?^U-5 f 6 f 7 f 8-Th7 
tKPt 0| JK[2,3-d]t°'J5v>-5--f;U)-N-[2-((4-^ 

£tt 5)(61mg)*jtfea««!ltLTff fc 0 

I H-NMR(CDCl 3s 200MHz)(5l.81-2.06(2H,m), 
2.49(3H,s), 3.03-3.23(2H,m), 3.09(3H,s), 3.76 
(3H,s), 4.50-4.58(lH,m), 4.89(lH,d,J=6.6Hz), 
6.68-6.79(4H,m), 7.00-7.07(2H,m), 7.25-7.33(1 
H,m), 7.49(1 H,dd,J=1.6Hz,7.6Hz), 7.87(lH,s). 



[0034] 

mmme 

(its® 6 omfe) 

2,8-v>^;U-7,8-vtKPt°'jK[2,3-d]t°«J5v>- 
5(6H>*->(0.35g)0)h;UX>»5ft(l0ml)lC2-7i 
y^y7-'J>(i.9g)i: p-h;ux>x;u*>lg- 

7KW^(38mg)^iD^, 22 HMttlMHftLfc. 



fi»ft»*S^hU*A**i)D*, ft«x*;u 

-(**tt. SS$xf;b:^^>=i:4)l:ftL 

5MLTIISI:: in *IMt*MJ^A*»«(l0 
ml). T-h7fcKn77>(5ml)£EtB»*(2.0g)£ 
ftj*. 60 deg C V 2 ttLfco 



2 EL H«4**-e l Hftl\ K 

i/'J*y;i/*7A*P7h^77-f-(ft»xf;b) 
ClttU »«LT N-(2,8-v^f ;U-5,6,7,8-xh^ 
tKPt 0| JK[2,3-d]t 0, J^v>-5--r;U)-N-(2-^x/ 
**>7x^U)75:/tfb*ft 6)(0.28g)£»fe» 

, H-NMR(CDCl 3j 300MHz)5l.92-2.02(lH,m), 
2.04-2.1 3(1 H,m), 2.47(3H,s), 3.12(3H,s), 3.24- 
3.39(2H,m), 4.22(1 H,d,J=7.2Hz), 4.54-4.60(lH, 



2003-11-11 

was extracted with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , dried with potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrated and N- (2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- 
itacquired [2 - (4 -methoxyphenyl ) sulfanyl ) phenyl ] amine 
(compound 5 ) (61 mg ) as yellow oil . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.81 - 2.06 (2 H, m ), 2.49 (3 H, s ), 3.03 - 3.23 (2 H, m ), 
3.09 (3 H, s ), 3.76(3 H, s ), 4.50 - 4.58 (1 H, m ), 4.89 (1 H, 
d, J=6.6Hz ), 6.68 - 6.79 (4 H, m ), 7.00 - 7.07 (2 H, m ), 7.25 
-7.33 (1 H, m ), 7.49 (1 H, dd, J=1.6Hz , 7.6Hz ), 7.87 (1 H, 
s). 

[0034] 

Working Example 6 

(Production of compound 6 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 2 -phenoxyaniline 
(1 .9 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane =1 :4 ). 

Concentrating, in residue 2 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrated and N- (2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- 
itacquired (2 -phenoxy phenyl ) amine (compound 6 ) (0.28 
g ) as yellow oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.92 - 2.02 (1 H, m ), 2.04 - 2.13 (1 H, m ), 2.47 (3 H, s ), 
3.12 (3 H, s ), 3.24 -3.39 (2 H, m ), 4.22 (1 H, d, J=7.2Hz ), 
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m), 6.67-6.74(1 H,m), 6.81-6.98(4H,m), 7.01-7. 
09(2H,m), 7.25-7.33(2H,m), 7.97(lH,s). 

[0035] 

mmmi 

(ib£® i <nmt) 

2 ) 8-^>5 i ;U-7 ) 8-vtKPt o, JK[2 ) 3-d]t 0| J5v>- 
5(6H)-*>(0.35g) 0) h;UX>J§ jft (1 0ml)IC 2-7i 
-;U7-'J>(1.7 g )<t P -h;Ux>7jU7tol£-7K 
?PiB(38ing)* JO*., 22 ^mm'A^Ltz 0 

-(tt*tt. »m^^:^*1#->=l:4)l=#L 

*«LT»*IC IN *IHb-f h'J^A*»a(10 
ml)»-rh7tKP77>(5ml)taiiei»*(2.0g)* 
JD*.. 60 deg C "0 2 B#|H|«#Lfc. 

*«Ji**T» 2 El, |&«UE**-C 1 BftlV fit 

i/'J*'7 s -/U*7A<7P7h^7-<-(P^X5 1 < ;U) 
lc#Lfc. 

fflRU ?3!££^*^>-§lFigx^;uj;ysij£J| 
LT N-[i,r-bf7ix. ;i/]-2--f ;u-n -(2,8-v^;u 

-5 ) 6,7 ) 8-^h7tKPt" , jK[2,3-d]t° l J5v>-5-'r 

fc. 

mp. 130-131 deg C 



4.54 - 4.60 (1 H, m ), 6.67 - 6.74 (1 H, m ), 6.81 - 6.98 (4 H, 
m ), 7.01- 7.09 (2 H, m ), 7.25 - 7.33 (2 H, m ), 7.97 (1 H, s ). 

[0035] 

Working Example 7 

(Production of compound 7 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refiuxing it 
made toluene solution (10 ml ) of (0.35 g ) 2 -phenyl aniline 
(1 .7 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane =1:4 ). 

Concentrating, in residue 2 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and N- [1, V -biphenyl ] - 2 -yl -N- it acquired (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 7 ) (0.17 g ) as colorless 
crystal . 

mp. 130-1 31 deg C 





C21H22N4-0. 2H20<fcLT 








elemental analysis values 


C21H22N4*0.2H2O doing 


Calcd. 


C, 75. 51 ; H, 6. 76; 


N, 


16. 


77. 


Calcd. 


C,75.51;H,6.76; 


N, 


16. 


77. 


Found 




C, 75. 60 


; H, 6. 71 


N, 


16. 


75. 


Found 


C75.60 


;H,6.71 


N, 


16. 


75. 
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'H-NMR(CDCl 3 ,300MHz) d 1.97-2.03(2H,m), 
2.46(3H,s), 3.12(3H,s), 3.31(2H,t,J=6.0Hz), 3.9 
0(lH,d,J=6.9Hz), 4.53-4.59(1 H,m), 6.80-6.85(2 
H,m), 7.12(lH,dd,J=1.8H Z> 8.1Hz), 7.24-7.46(6 
H,m), 7.96(1 H,s). 

[0036] 

mmms 

(its® 8 amfe) 



2 ) 8-v/T;U-7,8-vtKPt , JK[2,3-d]t'J5v>- 
5(6H)-^|->(0.35g)(7)h;UX>=t^(10ml)IC 4-(4- 

->pa^xy+-»T-'J>(2.2g)t p-Mux^tju 

*>i*-*«*!l(38mg)£llla.»21 B#MADK3 

-(K»ifil/:^1^>1 :l)IC^Lfco 

»ttLT»*l:: IN *»fc+h^A***(10 
ml), T-h^tKP77>(5ml)ta»|»5R(2.0g)* 
flO*_,60 deg CT?20B#|««#Lfco 

fco 

KxT;U:^^>=l:l)|C#Lfc e 

T N-[4-(4-^PP7xy+i/)7i-;i/]-N -(2,8- V 
^^^U-5 1 6 i 7,8-'rh7tKPIf , jK[2 > 3-d]e i J5S?> 
-5-OU)7£:>«b£<fel 8)(0.15g)£ftfeeSi:L 

mp. 115-116 deg C 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.97 - 2.03 (2 H, m ), 2.46 (3 H, s ), 3.12 (3 H, s ), 3.31 (2 H, 
t, J=6.0Hz ), 3.90 (1 H, d, J=6.9Hz ), 4.53- 4.59 (1 H, m ), 
6.80 - 6.85 (2 H, m ), 7.12 (1 H, dd, J=1.8Hz , 8.1Hz ), 7.24 - 
7.46 (6 H,m), 7.96(1 H, s ). 

[0036] 

Working Example 8 

(Production of compound 8 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 2 1 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue 20 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 8 ) (0.15 g ) as colorless 
crystal . 

mp.H5-116degC 





C21H21N40CI<tLT 










elemental analysis values 


C21H21N40C1 doing 


Calcd. 


C, 66. 22; 


H, 


5. 56; 


N, 


14 


. 71. 


Calcd. 


Q66.22; 


H, 


5.56; 


N, 


14 


.71. 
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Found 




C, 66. 08 




H, 


5. 49 


N, 


14 


. 58. 


Found 




C66.08 


> 


H, 


5.49 


N, 


14 


.58. 



'H-NMRCCDClj^OOMHz) 6 1 .70-2. 1 6(2H,m), 
2.50(3H,s), 3.19(3H,s), 3.29-3.40(1 H,m), 3.43- 
3.56(lH,m), 3.64(lH,d,J=6.8Hz), 4.5-4. 6(1H, 
m), 6.64-6.70(2H,m) ( 6.83-6.93(4H,m), 7.19-7. 
26(2H,m), 8.03(1 H,s). 

[0037] 



2,8--y>T;U-7 ) 8-vtKPe'JK[2 ) 3-d]t 0 'JSv>- 
5(6H)-7|->(0.35g)CDh;UX>;t;"S(10ml)IZ 3-(<< 
>v;^+v)7-U>(2.0g)i: p-hJI/X>7.;U/1s 
>^-7Xft^(38mg)^ilP^,2l l$|!l]ft]9!&a9!E 
Lfco 

-(B»x^^:^-y->=l:l)lCf*Lfco 

»«Lr»*ic in *lWb^h'j^A*»*(io 

ml), 7 L h^tKP^^>(5ml)i:Srp s ^^(2.0g)$ 
JQ*.60 deg Ctf6^iat8tfLfc 0 

»x^U:^\*-y->-l:l)|cftLfc. 

r N-P-^^V^t+vPx-^l-N -(2,8-V^ 
^U-5,6,7,8--r t KP t° 'J K[2,3-d] tf 'J 5v>-5 
--<;i/)75>(ib^1*l 9)(0.26g)£&$fe$£J 3 B <hLT 

mp. 74-78 deg C 

5c*»«fffl C 22 H 24 N 4 O-0.1H 2 O<tLT 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.70-2.16 (2 H, m ), 2.50 (3 H, s ), 3.19 (3 H, s ), 3.29 - 3.40 
(1 H, m ), 3.43 -3.56 (1 H, m ), 3.64 (1 H, d, J=6.8Hz ), 4.5 - 
4.6 (1 H, m ), 6.64 - 6.70 (2 H, m ), 6.83 - 6.93 (4 H, m ), 7. 19 
-7.26(2 H,m), 8.03(1 H,s). 

[0037] 

Working Example 9 

(Production of compound 9 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 21 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 - (benzyloxy ) 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue 6 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [3 - (benzyloxy ) phenyl ] -N- it acquired (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 9 ) (0.26 g ) as colorless 
crystal . 

mp.74-78deg C 

elemental analysis values 

C<sub>22</sub>H<sub>24</sub>N<sub>4</sub>O*0.1 
H<sub>2</sub>0 doing 



Calcd 




C, 


72. 94; 


H, 


6. 73; 


N, 


15. 47. 



Page 82 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



















Calcd 




c, 


72.94 ; 


H s 


6.73 ; 


N, 


15.47. 


Found 




c, 


72. 96 


H, 


6. 68 


N, 


15. 23. 


Found 




c, 


72. 96 


H, 


6.68 


N, 


15.23 . 



'H-NMR(CDCl 3 ,300MHz)<5 1.88-1. 99(lH,m), 
2.05-2.14(lH,m), 2.49(3H,s), 3.17(3H,s), 3.26- 
3.34(lH,m), 3.41-3.50(lH,m), 3.70(1 H,d,J=6.6 
Hz), 4.50-4.52(1 H,m), 5.04(2H,s), 6.28-6.31(2 
H,m), 6.39(lH,dd,J=1.5Hz,7.2Hz) ) 7.1 l(lH,t,J= 
7.8Hz), 7.29-7.45(5H,m), 8.02(lH,s). 

[0038] 

mmm 10 

(it£®) 10 ©Slit) 

2,8-i/^ : 3 1 ;U-7,8-i;tKPt 0 UK[2 ) 3-d]t: l J5v>- 
5(6H)-^->(0.35g)C7)h^X>;t^(10ml)IC3-7i 
/4rv7- , J>(1.8g)<t p-h;H>7Jl>*>B£- 

muzo 

-(^x^;U:/v^>=l:l)|^Lfco 

m^LXB^z in ;K^b^h'J^A7K^^(io 

ml). Th^tKP^7>(5ml)<!:ffiro v ^^(2.0g)$ 
JPtL. 60 deg C V 6 BtfelJf ftLfco 

*H$!£7K-e 2 @, tSfil^^7KTr l |sl2tL\ tid 

an6L.a**x-T-;uckyseaLT n -(2,8- 

v^;U-5 5 6,7,8-^h^tKPt°'JK[2,3-d]t 0 'J5v 
>-5--r;U)-N-(3^x/^rv7xXjU)T^>0b^ 
ttl 10)(0.20g)£»tfe^ B B a <tLTf#fco 

mp. 113-115 deg C 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.88 - 1.99 (1 H, m ), 2.05 - 2.14 (1 H, m ), 2.49 (3 H, s ), 
3.17(3 H,s),3.26 -3.34(1 H, m), 3.41 - 3.50 (1 H,m),3.70 
(1 H, d, J=6.6Hz ), 4.50 - 4.52 (1 H, m ), 5.04 (2 H, s ), 6.28 - 
6.31(2 H,m), 6,39(1 H, dd, J=1.5Hz , 7.2Hz ), 7.11 (1 H, t, 
J=7.8Hz ), 7.29 - 7.45 (5 H, m ), 8.02 (1 H, s ). 

[0038] 

Working Example 1 0 

(Production of compound 10 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 -phenoxyaniline 
(1.8 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue 6 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g>- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ihexane =1:2 ). 

It concentrated, recrystallization did residue from ether and 
N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- it acquired (3 -phenoxy phenyl ) 
amine (compound 10 ) (0.20 g ) as colorless crystal . 

mp.H3-115degC 





C21H22N40<hLT 
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elemental analysis values 


C21H22N40 doing 










Calcd. 


C, 72. 81 ; 


u 
n , 


f\ ah ■ 

D. *+VJ , 




1 O. 1 / . 


Calcd. 


C/72.81; 


H, 


6.40; 


N, 


16.17. 


Found 




C, 72. 71 


H, 


6. 42 


N, 


15. 95. 


Found 




C/72.71 


H, 


6. 42 


N, 


15.95 . 



'H-NMRCCDC^OOMHz) S 1. 89-2.00(1 H,m), 
2.06-2.1 5(1 H,m), 2.49(3H,s), 3.17(3H,s), 3.28- 
3.35(lH,m), 3.42-3.51(lH,m), 3.73(1 H,d,J=6.3 
Hz), 4.48-4.53(1 H,m), 6.33-6.42(3H,m), 7.02- 
7.16(4H,m), 7.30-7.36(2H,m), 8.01(lH,s). 

[0039] 

(it^m 11 (Ottjg) 

2,8-v>^;U-7,8-vtKPt 0| JK[2,3-d]t 0| J = v>- 
5(6H)-^>(0.35g)(Dh;UX>^iS(10ml)IC4-[(4- 
>7DP37x-;U)^7t-]7-'J>(2.4g)it P -h;ux> 
X;i/7t%>»-7Kft*(38mg)*JPA, 14 KPpIJD 

-(ftHx^U:^-»>=l:l)|cf*Lfc. 

;II§LT5i$lc in *»fc*hU^A*»*(i0 
ml), J rh^tKP^^>(5ml)<!:Srp v t»*(2.0g)^ 
tt*. 70 deg C T* 10 Btfel 30 »«^Lfco 

ic^Lfco 

LT N-[4-((4-£ P P 7xx;U)7 k ;U7rx;upxX 
;U]-N -(2,8-2/^^-5,6 9 7,8-T-h7tKPtfUK 
[2,3-d]L°U5v>-5-^U)75>(lb^ 1 1)(0.20 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.89 - 2.00 (1 H, m ), 2.06 - 2.15 (1 H, m ), 2.49 (3 H, s ), 
3.17 (3 H, s ), 3.28 -3.35 (1 H, m ), 3.42 - 3.51 (1 H, m ), 3.73 
(1 H, d, J=6.3Hz ), 4.48 - 4.53 (1 H, m ), 6.33 - 6.42 (3 H, m ), 
7.02- 7.16 (4 H, m ), 7.30 - 7.36 (2 H, m ), 8.01 (1 H, s ). 

[0039] 

Working Example 1 1 

(Production of compound 1 1 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 14 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (4 
-chlorophenyl ) thio ] aniline (2.4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue equivalent of 10 hours 30 it agitated 
with 70 deg C 1 Nsodium hydroxide aqueous solution 
production liquid (10 ml ), tetrahydrofuran (5 ml ) with 
including zinc powder (2.0 g ). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 1 1 ) (0.20 g ) 
as colorless crystal . 
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mp.l66-167degC 





C21H21N4CISi:LT 








elemental analysis values 


C21H21N4C1S doing 








Calcd. 


C. 63. 54; 


H, 


5. 33; 


N, 


14. 11. 


Calcd. 


C,63.54; 


H, 


5.33 ; 


N, 


14.11 . 


Found 




C, 63. 40 




H, 


5. 34 


N, 


13. 92. 


Found 




C,63.40 




H, 


5.34 


N, 


13.92. 



^-NMRtCDCl^OOMHz) 6 1 .95-2.05(1 H,m), 
2.08-2.18(lH,m), 2.50(3H,s), 3.19(3H,s), 3.31- 
3.39(lH,m), 3.44-3.53(lH,m), 3.91(lH,d,J=6.3 
Hz), 4.55(1 H,brs), 6.66(2H,d,J=8.7Hz), 7.04-7. 
07(2H,m), 7.16-7.20(2H,m), 7.34(2H,d,J=8.7H 
z), 8.02(1 H,s). 

[0040] 

mmm n 



12 <DS£) 



(it 

2,8-v>^;U-7,8-vtKPt° l JK[2 J 3-d]t°U5v>- 
5(6H)-^->(0.35g)CDh;UX>JtiS(10ml)IC4-^x 

y*5/7-'J>(l.9g)i P -h;ux>x;U7fs>^- 

7kft^(38mg)£j]Q*. 18 »IHI*n»aaELfco 
-(SSif^A+^>3:l)l:ftLfc 0 

a«Lr«*ic in *mw-Mj^A*»»(io 

ml). T : h i 7tKP77>(5ml)t3EIBI»*(2.0g)$ 
IP*, 70 deg C -C 6 ^H«i$Lfco 

2 0. fiftft**-c i 0Sfci\ fit 

»T^*?/^ATfft*Lfco 

v'J*^;u*7A^PTh^^-(^*14, ft 
Hi^;k^**>=i:i)lcftLfco 

asiL.jsssx-x^^yseaLr n -(2,8- 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.95 - 2.05 (1 H, m ), 2.08 - 2.18 (1 H, m ), 2.50 (3 H, s ), 
3.19(3 H,s),3.31 -3.39(1 H, m), 3.44 - 3.53 (1 H,m),3.91 
(1 H, d, J-6.3Hz ), 4.55 (1 H, brs ), 6.66 (2 H, d, J=8.7Hz ), 
7.04 - 7.07 (2 H, m ),7.16 - 7.20 (2 H, m ), 7.34 (2 H, d, 
J=8.7Hz), 8.02(1 H,s). 

[0040] 

Working Example 12 

(Production of compound 12 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 8 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 -phenoxyaniline 
(1 .9 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate rhexane 
=3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate rhexane =1:1 ). 

It concentrated, recrystallization did residue from ether and 
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^;U-5,6,7,8-T- h^tKntf'J K[2,3-d]hf ' J 5 ^ 
>-5--<;U)-N-(4-7iy4rV7x^^)7S>0b^ 
ft 12)(0.17g)£*iififS*£:LT»*:. 

mp.95-96 deg C 



N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- it acquired (4 -phenoxy phenyl ) 
amine (compound 12 ) (0.17 g ) as colorless crystal . 

mp.95-96deg C 





C21H22N4O-0. 1 H20<tLT 






elemental analysis values 


C21H22N4O*0.1 H20 doing 






Calcd. 


C, 72. 43; 




H f 6. 43; 


N, 


16. 09. 


Calcd. 


C,72.43; 




H,6.43; 


N, 


16.09. 


Found 




C, 72. 38 




H, 6. 51 


N t 


16. 03. 


Found 




C,72.38 




H,6.51 


N, 


16.03 . 



'H-NMR(CDCl 3) 200MHz) 6 1 .97-2. 1 7(2H,m), 
2.45(3H,s), 3.19(3H,s), 3.28-3.54(2H,m), 3.56 
(lH,d,J=7.2Hz), 4.49(1 H.brs), 6.64-6.70(2H,m), 
6.91-7.02(5H,m), 7.25-7.33(2H,m), 8.04(1H, 
s). 

[0041] 

mmm n 
ut&rn 13 (osiifi) 

2,8- v/^vU-7,8- v t K P tf'J K[2,3-d] tf 'J 
5(6H)-:*->(O.35g)0)MUI>&$(lOml)IC3-[(4- 

^DP7x-;i/)^]7-'J>(2.4g)i: P -h^x> 

X;U^>^-7jCffi^(38mg)^AP^.. 18 B#Fb1»D 



-(B«X^U:^-y->=3:l)lC^Lfco 

;lffiLTS^[C IN *mb-J-KU^A*»«(10 
ml),xh i 7tKP7^(5ml)tffit&|»*(2.0g)S 
ftlJU 70 deg Ct6 BtPaljf #Lfc 0 

^«Ji**T? 2 el ta?pftfi*-e i safety flit 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.97 - 2.17 (2 H, m ), 2.45 (3 H, s ), 3.19 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.56(1 H, d, J=7.2Hz ), 4.49 (1 H, brs ), 6.64 - 6.70 
(2 H, m ), 6.91 - 7.02 (5 H, m ), 7.25 - 7.33 (2 H, m ), 8.04 (1 
H,s). 

[0041] 

Working Example 13 

(Production of compound 1 3 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 8 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 - [ (4 
-chlorophenyl ) thio ] aniline (2.4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
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»x^;u : /\+-y->-i:i)|c#Lfc. 

T N-[3-((4-'?PP7x^,;U)X;U7r--'L')7x^ 
;b]-N -(2,8-S?y^^-5,6,7,8-xh9tKPt;UK 
[2,3-d]t°'J5v>-5-l';i,)75>(^b^!fel 13)(0.24 

mp. 167-169 deg C 



ethylacetate :hexane =1:1 ). 

It concentrated, recrystallization did residue from ether 
-hexane and N- [3 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- 
it acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 13 ) (0.24 g ) 
as colorless crystal . 

mp,167-169degC 





C21H21N4CIS-0. 2H20<tLT 




elemental analysis values 


C21H21N4C!S*0.2H2O doing 


Calcd. 


C, 62. 97; H, 5. 39; 


N, 


13. 99. 


Calcd. 


C,62.97;H,5.39; 


N, 


13.99. 


Found 




C, 62. 86 


; H, 5. 31 




N, 


13. 77. 


Found 


C,62.86 


;H,5.31 


N, 


13.77 . 



'H-NMRCCDC^OOMHz) 6 1 .89-1 .97( 1 H,m), 
2.03-2. 18(lH,m), 2.49(3H,s), 3.17(3H,s), 3.29- 
3.35(lH,m), 3.41-3.49(lH,m), 3.74(lH,brs), 4. 
48(lH,brs), 6.56(1 H,d,J=8.4Hz), 6.60(lH,brs), 
6.69(1 H,d,J=8.1Hz), 7.14(lH,t,J=8.1Hz), 7.23(4 
H,s), 7.99(1 H,s). 

[0042] 

14 

(it£ty 14 (DWI&) 

2 J 8-V>T;U-7,8-vtKPt 0| jK[2,3-d]t°'JSv>- 
5(6H)-^">(0.35g)CDh^X>J§^(10ml)IC 5-<7 
□ P-2-(7x-;U5 1 ^-)7 7 -U>(2.4g)<t p-Hl/X> 

x;UTtx>K-7kffit)(38mg)$-iPx.s 18 mfflbu 
T-ttHJLfco 

-(l»X5 L JU:^*-y->=3:l)lC#Lfco 

»ttLT»*lc in 7K^b1-hUOA7K;t^(iO 
ml), ■rh7tKP?7>(5ml)£ffiftt&*(2.0g)£ 

an*. 70 deg c r* 6 leiaa^Lfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.89 - 1.97 (l H } m ), 2.03 - 2.18 (1 H, m ), 2.49 (3 H, s ), 
3.17(3 H,s), 3.29 -3.35 (1 H, m ), 3.41 - 3.49 (1 H,m), 3.74 
(1 H, brs ), 4.48 (1 H, brs ), 6.56 (1 H, d, J=8.4Hz ), 6.60 (1 
H, brs ), 6.69 (1 H, d, J=8.1Hz ),7.14 (1 H, t, J-8.1Hz ), 7.23 
(4 H, s ), 7.99 (1 H, s ). 

[0042] 

Working Example 14 

(Production of compound 14 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 18 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 5 -chloro -2- 
(phenylthio ) aniline (2.4 g ) with including p-toluenesulfonic 
acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate : hexane 
=3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g)- 

It filtered solid , separating it did including water and the 
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Kx^;k^*-y->-l:l)lCftLfco 

x";U]-N -(2,8-v^U-5,6,7,8-xh^tKPe 
UK[2 ? 3-d]t 0, J = V>-5-f;U)75>«b^^ 14)(0. 
20g)£7 : E;U77X£LTf*fco 



ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, N- [5 -chloro -2- (phenyl sulfanyl ) phenyl ] 
-N- it acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amine (compound 14 ) (0.20 
g ) as amorphous . 





C21H21N4CIS-0. O^ttl/tLX 


elemental analysis values 


C21H21N4ClS*0.09hexane doing 


Calcd. 


C, 63. 93; H, 5. 54; 


N, 


13. 84. 


Calcd. 


C,63.93;H,5.54; 


N, 


13.84. 


Found 




C, 63. 63 


; H, 5. 44 




N, 


13. 56. 


Found 


C,63.63 


; H,5.44 




N, 


13.56. 



'H-NMR(CDCl 3 ,200MHz)5l.82-2.01(2H,m), 
2.47(3H,s), 2.97-3. 23(2H,m), 3.06(3H,s), 4.45- 
4.53(lH,m), 4.96(1 H,d,J=7.2Hz), 6.70-6.77(2H, 
m), 6.97-7.03(2H,m), 7.13-7.25(3H,m), 7.45(1 
H,d,J=8.2Hz), 7.79(1 H,s). 

[0043] 

mmm 15 

(1b£% 15 <D£[£) 

8-<V^Pt°^-2-> ; 5 1 ;U-7 ) 8-vth*Ptf'JK[2 ) 3- 
d]fc°U5v>-5(6H)-;f>(O.41g)0>HUX>-§;fc(l 
0ml)lC 4-(4-^Dn7i/+v)T-'J>(2.2g)i: p- 
h^l>*^/|C/»— *fl]1fc(38mg)£»]a., 24 

-(Blfcx^^:/\*-y->=3:l)|C«Lfc. 

»«LT«*IC IN *IMb*hU^A**»(10 
ml), ^h^tKP^^>(5ml)<tSfp^^(2.0g)^ 
»5L, 70 deg Ct6 B*IHfll#Lfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .82 - 2.01 (2 H, m ), 2.47 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.06 (3 H, s ), 4.45 -4.53 (1 H, m ), 4.96 (1 H, d, J=7.2Hz ), 
6.70 - 6.77 (2 H, m ), 6.97 - 7.03 (2 H, m ), 7.13 - 7.25 (3 H, 
m ), 7.45(1 H, d, J=8.2Hz ), 7.79 (1 H, s ). 

[0043] 

Working Example 1 5 
(Production of compound 1 5 ) 

8 -isopropyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.41 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
-3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
N sodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
8)- 
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tZo 

LT N-[4-(4-^PP7x/+i/px— JU]-N -(8--f 
V^Pt°;i/-2->^l/-5,6,7,8-xh^tKPt 0, JK[2 3 
3-d]eU5$/>-5->OU)75>(fl;£tt 15)(0.28g) 

mp. 166-168 deg C 



It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane =1:1 ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -isopropyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amine (compound 15 ) (0.28 
g ) as colorless crystal . 

mp.l66-168degC 





C23H25N40CI<tLT 








elemental analysis values 


C23H25N40C1 doing 








Calcd. 


C, 67. 55; 


H, 


6. 16; 


N, 


13. 70. 


Calcd. 


C,67.55; 


H, 


6.16; 


N, 


13.70. 


Found 




C, 67. 55 




H, 


5. 95 


N, 


13. 81. 


Found 




C,67.55 




H, 


5.95 


N, 


13.81 . 



1 H-NMR(CDCl 3 ,200MHz) 8 1.18(3H,d,J=7.0H 
z), 1.19(3H,d,J=7.0Hz), 1.78-1. 93(1 H,m), 2.03- 
2.15(lH,m), 2.48(3H,s), 3.28-3.34(2H,m), 3.65 
(lH,d,J=6.6Hz), 4.43-4.50(1 H,m), 5.24-5.38(1 
H,m), 6.65-6.7 l(2H,m), 6.83-6.94(4H,m), 7.18- 
7.26(2H,m), 8.04(lH,s). 

[0044] 

mi&m 16 

(it^ty 16 ©Kit) 

8-x^;i/-2-y^;u-7,8-^tKPt: 0, JK[2,3-d]tfU5 

V>-5(6H)-^>(0.38g)(Dh;UX>5§;^(10ml)IZ 
4-(4-^PP7x/+v)7-U>(2.2g)<hp-h;UX> 
7JU*>S£-7k*n%(38mg)£fin*,20 B#Pe1Jn 
HftJSSKLfco 

muzo 

a«Lra*ic in *iMb*Hj^A*»»(i<> 

ml). ^h^tKP3?^>(5ml)<!:ffirp v ^(2.0g)^ 

an*. 70 deg c v 6 msmnuzo 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 . 1 8 (3 H, d, J=7.0Hz ), 1 . 1 9 (3 H, d, J=7.0Hz ), 1 .78 - 1 .93 ( 1 
H, m ), 2.03 - 2.15 (1 H, m ), 2.48(3 H, s ), 3.28 - 3.34 (2 H, 
m ), 3.65 (1 H, d, J=6.6Hz ), 4.43 - 4.50 (1 H, m ), 5,24 - 5.38 
(1 H, m ), 6.65 -6.71 (2 H, m ), 6.83 - 6.94 (4 H, m ), 7. 18 - 
7.26(2 H,m), 8.04(1 H,s). 

[0044] 

Working Example 1 6 

(Production of compound 1 6 ) 

8 -ethyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 20 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
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tZo 

LT N-[4-(4--?oa7i/*y)7i-;b]-N -(8-X 
^;U-2-y^;U-5 > 6,7,g-T-h7tKPtf'JK[2,3-d]bf 
U5i?>-5--f ;U)75>(^b^% 1 6)(0.33g)£i!fe 

mp. 132-133 deg C 



g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane=l:l ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -ethyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 16 ) (0.33 g ) 
as colorless crystal . 

mp.l32-133degC 





C22H23N40Cl£:LT 












elemental analysis values 


C22H23N40C1 doing 












Calcd. 


C, 66. 91 ; 


H, 


5. 8 


7; 


N, 


14 


. 19. 


Calcd. 


0,66.91 ; 


H, 


5.8 


7; 


N, 


14 


. 19. 


Found 




C, 67. 00 ; 


H, 


5. 8 


4 


N, 


14 


. 30. 


Found 




C,67.00 ; 


H, 


5.8 


4 


N, 


14 


.30. 



] H-NMR(CDCl 3 ,300MHz) 6 1.19(3H,t,J=9.9Hz), 
1.91-2.00(lH,m), 2.05-2. 16(lH,m), 2.48(3H, 
s), 3.30-3.38(lH,m), 3.44-3.53(1 H,m), 3.63-3.7 
8(3H,m), 4.48-4.50(lH,m), 6.64-6.69(2H,m), 6, 
84-6.94(4H,m), 7.21-7.26(2H,m), 8.03(1 H,s). 

[0045] 

mmm n 

(it£ty 17 ©Hit) 

8--rv^Pt 0 ;u-2-(h , j^;i/^-p>5 1 ;u)-7,8-vtK 

□ tf 'J K[2,3-d] t° 'J 5i/>-5(6H)-7h>(0.39g)O h 
;UX>i§;^(10ml)lC 4-(4-^PP7xy^rv)T- 
U>(1 .6g)t p-hJUX>XJU*>|£-7KM(29m 
g)£ftJA. 12 SHftlj»ia3tLfco 

;Ifi§LT8l£lC IN *»fc*hU^A*»«(10 
ml). ^h^tKP^^>(5ml)<tSfp v ^(1.5g)$ 
in*. 70 deg C T? 6 SWiaff Lfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.19 (3 H, t, J=9.9Hz ), 1.91 - 2.00 (1 H, m ), 2.05 - 2.16 (1 H, 
m ), 2.48 (3 H, s ), 3.30 -3.38 (1 H, m ), 3.44 - 3.53 (1 H, m ), 
3.63 - 3.78 (3 H, m ), 4.48 - 4.50 (1 H, m ), 6.64 - 6.69(2 H, 
m ), 6.84 - 6.94 (4 H, m ), 7.21 - 7.26 (2 H, m ), 8.03 (1 H, s ). 

[0045] 

Working Example 1 7 
(Production of compound 17 ) 

8 -isopropyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 12 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - (4 
-chlorophenoxy ) aniline (1 .6 g ) with including the 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1 .5 
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2 B. fifpft**Tf l ®9tl\ fit 

LT N-[4-(4-<7PP7xvMrv)-7x=.;i/]-N -(8-'C 

tKPt°'JK[2,3-d]t 0 'J5v>-5--r;U)T5>«b^ 
499 i7)(0.i4g)*fcfetS*i:LT1#fc. 

mp. 177 deg C 



g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane =1:5). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired 
(8 -isopropyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine (compound 17 ) 
(0. 14 g ) as colorless crystal . 

mp.l77degC 





C23H22N40CIF3 tLX 








elemental analysis values 


C23H22N40C1F3 doing 








Calcd. 


C, 59. 68; H. 


, 4 


. 79; 


N, 


12. 10. 


Calcd. 


C,59.68;H, 


4 


• 79; 


N, 


12.10. 


Found 




C, 59. 63 


; H, 


, 4 


. 67 


N, 


12. 11. 


Found 




C,59.63 


;H, 


4 


.67 


N, 


12.11 . 



z), 1.24(3H,d,J=6.6Hz), 1.93-2.18(2H,m), 3.41 
(2H,t,J=6.4Hz), 3.66(lH,d,J=7.0Hz), 4.5-4.6(1 
H,m), 5.16-5.30(lH,m), 6.67-6.73(2H,m), 6.83- 
6.97(4H,m), 7.20-7.28(2H,m), 8.22(lH,s). 

[0046] 

mmm is 

(ib^tt 18 (OtSljfi) 

8-/^;U-2-(h l j7;U^-P^JU)-7,8-S/tKPtf l J 
K[2,3-d]t°U5i?>-5(6H)-^->(0.39g)(Dh;UX> 
»5ft(10ml)lC 4-(4-^PP:7i/*v)7 7 -'J>(1.9 
g)t p-h;UX>XjU/tC/|*-*ftto(32mg)£JlD 
12 B#F B 1iPiiil3itLfco 

«I6LT»*IC IN *IMb-*-hU^A7K**(10 
ml),-rh7tKP^>(5ml)tffitBt»*(1.7g)* 
70 deg C 6 B$[U]JI #Lfc G 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .22 (3 H, d, J=6.6Hz ), 1 .24 (3 H, d, J=6.6Hz ), 1.93 -2.18(2 
H, m ), 3.41 (2 H, t s J=6.4Hz ), 3.66 (1 H, d, J=7.0Hz ), 4.5 
-4.6 (1 H, m ), 5.16 - 5.30 (1 H, m ), 6.67 - 6.73 (2 H, m ), 
6.83 - 6.97 (4 H, m ), 7.20 - 7.28(2 H, m ) 3 8.22 (1 H, s ). 

[0046] 

Working Example 1 8 
(Production of compound 1 8 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 12 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - (4 
-chlorophenoxy ) aniline (1.9 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 
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tZo 

XltU «*£b? 'JS?>(10ml)U:»frU ^7 
<OU$n'JK(lml)£0 deg deg CV 

30 #«*Lfc. 

#a*-cai\ ttuv^^i/'!; AT»ttj»Lfc. 

LT N-[4-(4-^PP7i/+v)7i-^]-N -(8-^ 
5 L ;U-2-(h l J7-'U^-P^^)-5,6,7,8--Th : 7tKP 
e'JK[2,3-d]t o 'J5v>-5-'C;U)TS>0b^^ 18) 
(0.23g)£ tLXmtz a 

mp. 141 deg C 



g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in pyridine (10 ml ), added 
benzoyl chloride (1 ml )with 0 deg C, 30 minutes agitated 
with 0 deg C. 

separating it did including water, and ethylacetate washed 
organic layer with saturated saline , dried with magnesium 
sulfate . 

It concentrated, it filtered solid which was 
precipitatedincluding isopropyl ether . 

mother liquor it attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate ;hexane 
=1:1). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 18 ) (0.23 g ) as colorless crystal . 

mp.l41deg C 





C21H18N40CIF3 tLX 










elemental analysis values 


C21H18N40C1F3 doing 










Calcd. 


C, 58. 00; H, 


, 4 


. 1 


7; 


N, 


12. 88. 


Calcd. 


C,58.00;H, 


4 


. 1 


7; 


N, 


12.88. 


Found 




C, 58. 07 


; H, 


, 4 


. O 


4 


N, 


12.88. ! 


Found 




C,58.07 


;H, 


4 


. 0 


4 


N, 


12.88. 



1 H-NMR(CDCl 3 ,200MHz) 8 2.06-2. 1 5(2H,m), 
3.25(3H,s), 3.43-3.60(2H,m), 3.67(lH,brs), 4.5 
7(lH,brs), 6.65-6.7 l(2H,m), 6.83-6.95(4H,m), 
7.20-7.28(2H,m), 8.21(lH,s). 

[0047] 

mmm 19 

(ib£% 19 (DtiiS) 

8->^^-2-(hU^;U^P^;U)-7,8-vtKPt 0, J 
K[2,3-d]tf 'J£v>-5(6H)-^>(0.39g)CDh;UX> 
;£$(10ml)[C 4-[(4-<7PP^x";U)^]7- l J 
>(L2g)t p-h;UX>X^7|x>K-7Kfttl(32m 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.06 - 2.15 (2 H, m ), 3.25 (3 H, s ), 3.43 - 3.60 (2 H, m ), 
3.67 (1 H, brs ), 4.57(1 H, brs ), 6.65 - 6.71 (2 H, m ), 6.83 - 
6.95 (4 H, m ), 7.20 - 7.28 (2 H, m ), 8.21 (1 H, s ). 

[0047] 

Working Example 19 
(Production of compound 19 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - [ (4 
-chlorophenyl ) thio ] aniline (1.2 g ) with including the 
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g)£2n*.» 24 HtlHMnft&askLfe. 

■ett*Lf=. 

jefiSLTSi^lc in *mb+hU«>A*»a(10 
inl),-Th7tKP77>(5ml)i:aiSI»*(1.7g)* 
JPX. 70 deg CX'6 B#F B 1Jt#Lfc 0 

SttU »**f-h7tKP77>(10ml)lc»AN 

U a**a/\*»(o.5g)£in*., 30 ttftn&axL 

situ in *mb^-hu^A*»atB»i^ 

*M« IN *«fc*MJ*A*»rc*l\ 
igl^k^+r^l :2)(=f* Lfc. 



LT N-[4-((4-<7 P P 7x-;U)XJl/^7-;Upx- 
;l/]-N -(8-^l^2-(h l J7;U4-n^U)-S,6,7,8- 
T-h7tKPbf'JK[2,3-d]tf'J5S/>-5--f^)75> 
(Ib^fel l9X0.44g)**lfelSfti:L-C#fco 

mp. 140-141 deg C 



2003-11-11 

p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroftiran (5 ml ) with including zinc powder (1 .7 
gi- 
lt filtered solid , separating it did including water and the 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydroftiran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:2). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 19 ) (0.44 g ) as colorless crystal . 

mp.!40-141degC 



Ttm^m 


C21H18N4SF3CI 


tLX 










elemental analysis values 


C21H18N4SF3C1 


With doing 










Calcd. 


C, 55. 94; 


H. 


, 4 


- 02; 


N, 


12. 4 


3. 


Calcd. 


C,55.94; 


H, 


4 


.02; 


N, 


12.4 


3. 


Found 




C, 56. 13 




H, 


, 4 


. 20 


N, 


12. 4 


2. 


Found 




Q56.13 


5 


H, 


4 


.20 


N, 


12.4 


2. 



'H-NMJ^CDCI^OOMHz) 5 2.07-2. 1 6(2H,m), 
3.25(3H,s), 3.45-3.55(2H,m), 3.95(1 H,d,J=7.2H 
z), 4.6-4.7(1 H,m), 6.66-6.7 l(2H,m), 7.04-7.09 
(2H,m), 7.1 7-7.2 l(2H,m), 7.34-7.38(2H,m), 8.1 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
2.07 - 2.16 (2 H, m ), 3.25 (3 H, s ), 3.45 - 3.55 (2 H, m ), 
3.95 (1 H, d, J-7.2Hz ), 4.6 -4.7 (1 H, m ), 6.66 - 6.71 (2 H, 
m ), 7.04 - 7.09 (2 H, m ), 7.17 - 7.21 (2 H, m ), 7.34 - 7.38(2 
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9(1 H,s). 
[0048] 

m&w 20 

atsvt 20 oum 

8-^;u-2-(h'j"7;u?J-p>-? : ;i/)-7,8-i?tKPt° | j 

K[2,3-d]t=U5^>-5(6H)of>(0.39g)<Dh;i/X> 
5S5*(10ml)lC 3-(4-7;U3f-P7x/*»>)7='J> 
(1.0g)£ p-h;i/X>7.^/tx>^-7KW^l(32mg) 
£J]PX, 24 ^iDf^ilSSELfco 

*U:. 

««LT»*I= IN *mb^h'J^A7k»*(10 
ml),xh5fcKn75:/(5ml)fc£IBI&3|5(1.7g)£ 
JO*., 70 deg C V 6 B^fblfitlfLTio 

2 ia. tt»***-e i m 

;HSU S^^h^tKP^^^ClOmOlC^AN 

u **a/\21Ko.5g)*in*., 30 tttail&askL 
3M8U1N *mb^h , J^A*»ai:ft»x^ 

in *BHb-fh'j^A*»a-c*i\ 

LT N-[3-(4-7VUJj-P7xy+v)7x-^]-N -(8 
-^5 1 ;i/-2-(h , J7;U^-P/^;i/)-5,6,7,8-f-h l 5tK 
Ptf l JK[2,3-d]bf'J5i/>-5--f;U)7S>(<b*#l 2 
0)(0.32g)£Jift«tt£LT#fc. 

mp. 96-97 deg C 



H,m), 8.19(1 H,s). 
[0048] 

Working Example 2 0 
(Production of compound 20 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 3 - (4 
-fluorophenoxy ) aniline (1 .0 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydrofuran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:2). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [3 - (4 -fluorophenoxy ) phenyl ] -N- it acquired 
(8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine (compound 20 ) 
(0.32 g ) as colorless crystal . 

mp.96-97deg C 





C21H18N40F4<tLT 










elemental analysis values 


C21H18N40F4 doing 










Calcd. 


C, 60. 28; 


H, 


4 


• 34; 


N, 


13. 39. 
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Calcd. 


C60.28; 


H, 


4 


.34; 


N, 


13.39. 


Found 




C, 60. 25 


H, 


4 


. 36 


N, 


13. 39. 


Found 




C60.25 


H, 


4 


.36 


N, 


13.39. 



! H-NMR(CDCl 3j 300MHz) 6 1 .99-2. 1 7(2H,m), 
3.23(3H,s), 3.40-3.57(2H,m), 3.78(1 H,d,J=7.2H 
z), 4.54-4.60(1 H,m), 6.29-6.35(2H,m), 6.39-6.4 
2(1 H,m), 6.97-7.06(4H,m), 7.14(lH,t,J=7.8Hz), 
8.17(lH,s). 

[0049] 

nmmu 

(ft** 21 (DMii) 

2- XT;U-8->5 1 ;U-7,8-vtKPt 0 «JK[2 ) 3-d]t 0, J^ 
v>-5(6H).^->(0.38g)©h;UX>5§5ft(lOml)lC 

3- (4-<7Pa7xy^>)7^U>(1.3g)tp-h;UX> 
X;U7fx>K-7Kfa*(38mg)$-ilP^, 24 0#r^AP 

;l^LT?^^lc in *ilft*hy*A***(10 
ml), ^h^tKn?7>(5ml)fcffi»8>5fc(2.0g)£ 
AP*_.70 deg C^6B#M«#Lfco 

fee 

Stx^;u : /s^>=i:i A^fti|x^;u)|z#L 

IttL. N-[3-(4-^PP7i/*i/)7iZ/U].N - 
(2-X^;U-8-^;U-5,6,7 J 8-xh^tKPt° l jK[2,3 
-d]t e U = v>-5->T;U)75>(ft'&tl 21)(0.50g)£ 

l H-NMR(CDCl 3j 200MHz) 5 1.30(3H,U=7. 8 Hz), 
1.94-2. 15(2H,m), 2.74(2H,q,J=7.8Hz), 3.19(3 
H,s), 3.29-3.52(2H,m), 3.79(1 H,d,J=6.6Hz), 4.4 
7-4.54(1 H,m), 6.30-6.44(3H,m), 6.92-7.00(2H, 
m), 7.10-7.18(lH,m), 7.24-7.32(2H,m), 8.03(1 
H,s). 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.99-2.17 (2 H, m ), 3.23 (3 H, s ), 3.40 - 3.57 (2 H, m ), 
3.78 (1 H, d, J=7.2Hz ), 4.54 -4.60 (1 H, m ), 6.29 - 6.35 (2 H, 
m ), 6.39 - 6.42 (1 H, m ), 6.97 - 7.06 (4 H, m ), 7.14 (1 H, t, 
J=7.8Hz ), 8.17(1 H,s). 

[0049] 

Working Example 2 1 

(Production of compound 2 1 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 3 - (4 
-chlorophenoxy ) aniline (1.3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
ethylacetate rhexane =1:1 ethylacetate ). 

It concentrated, N- [3 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (2 -ethyl -8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 21 ) (0.50 g ) 
as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .30 (3 H, t, J=7.8Hz ), 1 .94 - 2. 1 5 (2 H, m ), 2.74 (2 H, q, 
J=7.8Hz ), 3.19 (3 H, s ), 3.29 - 3.52(2 H, m ), 3.79 (1 H, d, 
J=6.6Hz ), 4.47 - 4.54 (1 H, m ), 6.30 - 6.44 (3 H, m ), 6.92 - 
7.00 (2 H, m ), 7.10 -7.18 (1 H, m ), 7.24 - 7.32 (2 H, m ), 
8.03(1 H,s). 
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[0050] 

mmm 22 

2-XT;U-8-^ ; 3 1 ^-7 > 8-vtKPt° l jK[2 ) 3-d]tf , J5 
■i?>-5(6H)-^->(0.38g)(7) hVUX>j§^(10ml)lC 
4-(4-^PP7'i>'Jrv)7- , J>(1.3g)<bp-h^X> 
X^MC/B— *ft1*l(38mg)£ilQ;i.» 16 B#Pb1JD 

■ettttsLfco 

mmixmiz in *mbw>A***ao 

m!),^h7tKP7 : 7>(5ml)«!:3lia^^(2.0g)^ 
tDX.* 70 deg C "C 6 B#|ffl«#Lfc. 

2 a. tein***-c i « 

tZo 

-[4-(4-^PP7i/^vPi-;i-]-N -(2-x^;u- 
8->5 1 Jl/-5,6,7,8-'fh : 7tKPt°'JK[2,3-d]e'J5i/ 
>-5-^)75>(lb£%22)(0.43g)£&fe$SJI<t 

mp. 145-146 deg C 



[0050] 

Working Example 2 2 

(Production of compound 22 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 16 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 4 - (4 
-chlorophenoxy ) aniline (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane=l:l ethylacetate). 

It concentrated, recrystallization did from isopropyl ether and 
N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired (2 -ethyl 
-8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 22 ) (0.43 g ) as 
colorless crystal . 

mp.!45-146degC 





C22H23N40CI£LT 










elemental analysis values 


C22H23N40C1 doing 










Calcd. 


C, 66. 91 ; 


H, 


5. 87; 


N, 


14 


. 19. 


Calcd. 


C66.91; 


H, 


5.87 ; 


N, 


14 


. 19. 


Found 




C, 66. 81 




H, 


5. 88 


N, 


14 


. OO. 


Found 




C66.81 


5 


H, 


5. 88 


N, 


14 


.00. 



l H-NMR(CDCl 3 ,300MHz) 8 1 .3 1 (3H,t,J=7.5Hz), 
1.93-2.04(lH,m), 2.07-2. 16(lH,m), 2.75(2H,q, 
J=7.5Hz), 3.20(3H,s), 3.30-3.38(lH,m), 3.43-3. 
53(1 H,m), 3.64(1 H,d,J=6.6Hz), 4.48-4.53(1 H, 
m), 6.63-6.69(2H,m), 6.84-6.93(4H,m), 7.20-7. 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.31 (3 H, t, J=7.5Hz), 1.93-2.04(1 H, m ), 2.07 - 2.16 (1 H, 
m ), 2.75 (2 H, q, J=7.5Hz ), 3.20(3 H, s ), 3.30 - 3.38 (1 H, 
m ), 3.43 - 3.53 (1 H, m ) s 3.64 (1 H, d, J=6.6Hz ), 4.48 - 4.53 
(1 H, m ), 6.63 -6.69 (2 H, m ), 6.84 - 6.93 (4 H, m ), 7.20 - 
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26(2H,m), 8.06(1 H,s). 
[0051] 

23 

(it£Wl 23 0>W£) 

8-/*;u-2KKU:7Wn/*jU)-7 > 8-i?fcKnfcru 

K[2,3-d]t°'J5v>-5(6H)-^->(0.39g)CDh;UX> 
^;^(10ml)IC 3-(4-^PP7xy4^)7-'J>(l.l 

g)t p-h;ui>x;b/-to&-7kfa%(32mg)£a[] 

;!lfi§LTJi£lc in 7K^^h'J^A7K;WlO 
mO.^h^tKa^^Sml^Sfp^^Ci.Tg)^ 
flu*., 70 deg C V 6 GHH|«#Lfc. 



■h7t=KP^7>(10ml)ICj§^ 
U *7K3/\^i£(0.5g)£ljn^ 30 $Hia!!&JB3EL 

XML. in ymit-t-Wt>^*m&tffiMJi? 
)l<£1}Qz.Tft&Ltzo 

Mmmz in *»<b-m^A*»jrasti\ 

XI8U S/'ja^ua^A^DVK^-f— (ft 

MU N-[3-(4-i?PP7i^ypi-iH-N - 
(8-/5 t ;U-2-(h'J7;i/^"Py^;U)-5 > 6 > 7,8-T-h7t 
KPbf l JK[2 > 3-d]e , J5i?>-5-'f;U)75>«b^!Kj 
23)(0.32g)^T ; EJU7TX«!:LT#rco 

'H-NMR(CDCl 3> 200MHz) 5 2.03-2. 14(2H,m), 
3.23(3H,s), 3.45-3.54(2H,m), 3.78(1 H,d,J=7.8H 
z), 4.56-4.59(1 H,m), 6.32-6.45(3H,m), 6.93-7.0 
0(2H,m), 7.16(lH,t,J=8.0Hz), 7.26-7.33(2H,m), 
8.19(lH,s). 

[0052] 

mmm 24 

(1b£#> 24 ©Slfi) 



7.26(2 H,m), 8.06(1 H, s ). 
[0051] 

Working Example 2 3 
(Production of compound 23 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 3 - (4 
-chlorophenoxy ) aniline (1.1 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethyl acetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1 .7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydrofuran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

It concentrated, N- [3 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 23 ) (0.32 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.03 - 2. 14 (2 H, m ), 3.23 (3 H, s ), 3.45 - 3.54 (2 H, m ), 
3.78 (1 H, d, J-7.8Hz ), 4.56 -4.59 (1 H, m ), 6.32 - 6.45 (3 H, 
m ), 6.93 - 7.00 (2 H, m ), 7.16 (1 H, t, J=8.0Hz ), 7.26 - 7.33 
(2 H,m), 8.19(1 H,s). 

[0052] 

Working Example 2 4 
(Production of compound 24 ) 



Page 97 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



8-/^^U-7,8-5?tKPe'jK[2,3-d]tf'J5i?>-5(6 
H)-^->(0.36g)CD h;UX>»5S(10ml)lC 4-(4--?P 
□ 7x < /Jpv)7-'J>(1.4g)<!:p-h;i/X>x;U^> 
K-7KW^I(42mg)^*PX.. 12 IftMAi&aSKL 

»«LT»*l= in TKfMb-J-MJ^Afcfcfcoo 

ml).Th7tRn:77>(5ml)i:#i'pM#*(2.2g)£ 
lBA, 70 deg C -C 6 B#fflflS^ Lfco 



^U=l:10)IC#Lfco 

»ltU»S£l— rJI/fr&SISfiLT N-[4-(4- 
•j7PP7x/^>)7xz:;U]-N -(8-^^^-5,6,7,8- 
xK7tKPe i JK[2,3-d]t° l J5^>-5-'l';ix)75> 
(fb£tt 24)(0.43g)^ilfe$£ B B B <!:LT#fco 

mp. 136-138 deg C 



8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 12 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 4 - (4 -chlorophenoxy ) aniline (1.4 g ) 
with including p-toluenesulfonic acid acid monohydrate (42 
mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydromran (5 ml ) with including zinc powder (2.2 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane rethylacetate =1:1 ethanol :ethylacetate =1:10 ). 

It concentrated, recrystallization did residue from ether and 
N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired (8 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3-d] pyrimidine 
-5-yl ) amine (compound 24 ) (0.43 g ) as colorless crystal . 

mp.l36-138degC 





C20H19N4OCI<hLT 










elemental analysis values 


C20H19N4OC1 doing 










Calcd. 


C, 65. 48; 


H, 


5. 22; 


N, 


15. 2 


7. 


Calcd. 


C65.48; 


H, 


5.22 ; 


N, 


15.2 


7. 


Found 




C, 65. 38 




H, 


5. 17 


N, 


15. 2 


1. 


Found 




C,65.38 


5 


H, 


5. 17 


N, 


15.2 


1. 



l H-NMR(CDCl 3 , 200MHz) 8 2.01-2. 18(2H,m), 
3.19(3H,s), 3.36-3.57(2H,m), 3.67(1 H,d,J=7.0H 
z), 4.5-4.6(1 H,m), 6.65-6.72(2H,m), 6.83-6.94 
(4H,m), 7.20-7.26(2H,m), 8.12(lH,s), 8.52(1H, 
s). 

[0053] 

mmm 25 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.01 - 2.18 (2 H, m ), 3.19 (3 H, s ), 3.36 - 3.57 (2 H, m ), 
3.67 (1 H, d, J=7.0Hz ), 4.5 -4.6 (1 H, m ), 6.65 - 6.72 (2 H, 
m ), 6.83 - 6.94 (4 H, m ), 7.20 - 7.26 (2 H, m ), 8.12 (1 H, s ), 
8.52(1 H,s). 

[0053] 

Working Example 2 5 
(Production of compound 25 ) 
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8-/^;b-7,8-2?tKPbr'JK[2^-d]tTU5S?>-5(6 
H)-^->(0.36g)CD h;i/X>j§-^ (] Oml)IC 2-[(4-£ 
PP7i-;i/)^^-]7-'J>(1.6g)i: p-h;i/X>X 

^*>Ii-#fn*B(42mg)£iinx» 19 ftffltiam 
»«LT»*lc in 7K^b7-h'J f t7A7K;Wio 

ml),Th7tKP7'7>(5ml)tSI'p v ^^(2.2g)^ 
Alii. 70 deg C T? 6 B#M8t# Lf=. 



2 el jafpftit*-e 1 HJgfelV tt 

;lffiL.N-[2-((4-'?PP7xn;i / )7.;U^T-^P 
xx;U]-N -(S-^U-S^S-^fh^tKPfcf'JK 
[2,3-d]e'JSv>-5-^)75>(te£ifel 25)(0.37 

'H-NMR(CDCl 3 ,200MHz)<5 1.91-2.05(2H,m), 
2.99-3.33(2H,m), 3.09(3H,s), 4.52-4.61(lH,m), 
4.89(1 H,d,J=7.6Hz), 6.73-6.84(2H,m), 6.90-6. 
97(2H,m), 7.12-7.18(2H,m), 7.32-7.41(lH,m), 
7.52(1 H,dd,J=1.4Hz,7.6Hz), 7.92(lH,s), 8.48(1 
H,s). 

[0054] 

nmm 26 

(ft** 26 (DSIifi) 

2-X^-8-^U-7,8-vtKPt°UK[2,3-d]fc 0| J5 
V>-5(6H)-^->(0.38g)<Dh;UX>-i-S(10ml)IC 
2-[(4-'7PP7x-;U)^7|-]7X'J>(1.4g)«i: p-h 
;UX>X;i,*>$-7k*Q$l(38mg)£iD;t, 39 fl# 
IfflflHSHBSSLfco 

slliL-C«*l= IN *mW-HJ^A*»fc(10 
ml).xh7tKP77>(5mI)<!:Srp v ^^(2.0g)^ 
JOX, 70 deg C X' 5 ttfflMWLtzo 



2003-11-11 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 19 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 2 - [ (4 -chlorophenyl ) thio ] aniline (1 .6 
g ) with including p-toluenesulfonic acid acid monohydrate 
(42 mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.2 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 
hexane :ethylacetate =2:1 ). 

It concentrated, N- [2 - (4 -chlorophenyl ) sulfanyl ) phenyl ] 
-N- it acquired (8 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ) amine (compound 25 ) (0.37 g ) as 
oil. 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.91 - 2.05 (2 H, m ), 2.99 - 3.33 (2 H, m ), 3.09 (3 H, s ), 
4.52 - 4.61 (1 H, m ),4.89 (1 H, d, J=7.6Hz ), 6.73 - 6.84 (2 H, 
m ), 6.90 - 6.97 (2 H, m ), 7.12 - 7.18 (2 H, m ), 7.32 - 7.41(1 
H, m ), 7.52 (1 H, dd, J=1.4Hz , 7.6Hz ), 7.92 (1 H, s ), 8.48 
(1 H,s). 

[0054] 

Working Example 2 6 

(Production of compound 26 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 39 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 2 - [ (4 
-chlorophenyl ) thio ] aniline (1.4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 5 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
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1ti/'J*y;u»^JF-9->:»llx^;b=4:i)i^L 

i&ULT N-[2-((4-<7PP7x^^U)X;i/^7-;U) 
7i-;U]-N -(2-X^-;i/-8->^-;U-5,6,7,8-T-h7t 
KPt°'JK[2,3-d]t 0 'J5^>-5-'f^)T5>(^^^ 
26X0.1 lg)**ffttS*fcLTl#fc. 

mp. 99-100 deg C 



g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

Extracting water layer with ethylacetate , gathering organic 
layer and washingwith saturated saline it dried with 
magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
hexane :ethylacetate =1:1 ethylacetate ). 

Furthermore it attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 
hexane :ethylacetate =4 : 1 ), it concentrated, recrystallization 
did residue from isopropyl ether and N- [2 - (4 
-chlorophenyl ) sulfanyl ) phenyl ] -N- it acquired (2 -ethyl 
-8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 26 ) (0.1 1 g ) as 
colorless crystal . 

mp.99-100degC 





C22H23N4CIS<tLT 








elemental analysis values 


C22H23N4C1S doing 








Calcd. 


C, 64. 30; 


H, 


5. 64; 


N, 


13. 63. 


Calcd. 


C,64.30; 


H, 


5.64; 


N, 


13.63 . 


Found 




C, 64. 04 




H, 


5. 52 


N, 


13. 66. 


Found 




C,64.04 


> 


H, 


5.52 


N, 


13.66. 



■H-NMRCCDC^OOMHz) d 1.30(3H,t,J=7.6Hz), 
1.81-2.03(2H,m), 2.73(2H,q,J=7.6Hz), 2.99-3, 
28(2H,m), 3.10(3H,s), 4.52-4.60(1 H,m), 4.85(1 
H,d,J=6.8Hz), 6.71-6.79(lH,m), 6.83(lH,d,J=8. 
4Hz), 6.89-6.97(2H,m), 7.10-7.17(2H,m), 7.31- 
7.40(lH,m), 7.50(1 H,dd,J=1.8Hz,7.6Hz), 7.91(1 
H,s). 

[0055] 

HJ56#J 27 

(it£® 27 ©SJg) 

2- x^U-8->^U-7,8- v t K P tf U K[2,3-d] t° 'J £ 
V>-5(6H)-7»->(0.38g)(7)h;UX>Ji^(10ml)lC 

3- (4-7^7|-P7xy^rv)7-'J>(1.2g)(!: p-HU 
X>X;U7lx>^-7Kft^(38mg)^P^.. 17 B#Pp1 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.30(3 H, t, J=7.6Hz), 1.81 -2.03 (2 H, m ), 2.73 (2 H, q, 
J=7.6Hz ), 2.99 - 3.28 (2 H, m ), 3.10(3 H, s ), 4.52 - 4.60 (1 
H, m ), 4.85 (1 H, d, J-6.8Hz ), 6.71 - 6.79 (1 H, m ), 6.83 (1 
H, d, J=8.4Hz ), 6.89 - 6.97 (2 H, m ),7.10 - 7.17 (2 H, m ), 
7.31 - 7.40 (1 H, m ), 7.50 (1 H, dd, J=1.8Hz , 7.6Hz ), 7.91 (1 
H,s). 

[0055] 

Working Example 2 7 

(Production of compound 27 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 7 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 3 - (4 
-fluorophenoxy ) aniline (1 .2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
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ml), ; fh : 7tKP77^(5ml)i:ffilSI»^(2.0g)$ 
Jn*. 70 deg c -e 6 ftfflMftLtzo 



fco 

tt'>'J*^U^^-9->:ira|x^;U=2:l)|c#L 
fc, ;1$§LT N -(2-X5 L ;U-8-/5 1 Jl/-5,6,7 ) 8- : f h 
7tKPt°'JK[2,3-d]t°U5v>-5-'r;U)-N-[3-(4- 
7;U^-P7iy+*>pi-^]75>(ft^*B 27) 
(0.32g)£7^7TXfcL"C»fc, 

'H-NMR(CDCl 3 ,200MHz) 5 1.30(3H,t,J=7.8Hz), 
1.82-2.15(2H,m), 2.73(2H,q,J=7.8Hz), 3.18(3 
H,s), 3.26-3.53(2H,m), 3.79(lH,d,J=6.6Hz), 4.4 
6-4.54(1 H,m), 6.28-6.33(2H,m), 6.36-6.42(1 H, 
m), 6.99-7.03(4H,m), 7.l2(lH,t,J=8.4Hz), 8.03 
(1H.8). 

[0056] 

mmm 28 

(itS® 28 (Odfi) 

8-^yU-2-^Pt o ;ix-7,8-vtKPt 0| JK[2,3-d]t° 
'J5v>-5(6H)-^->(0.35g)fl)h;UX>j§j$(10ni 
1)|C 2-[(4-^PP7xx J /U)^^-]7xiJ>(1.2g)<t p 
-hJUX>X^*>^-7KfQfe(32mg)£JjnK.. 36 

1MD*1I*J|W-MJ'>1»**JD;L 

»«LTSI*I= IN *|«b^h'J^A*»«(10 
ml),T-h7tKP77>(5ml)tSISf»*(1.7g)* 
ft*. 70 deg C Tf 6 RMftftLfe. 



fco 



2003-11-11 

with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
hexane :ethylacetate =1:1 ethylacetate ). 

Furthermore it attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 
hexane :ethylacetate =2:1 ), concentrating, N- (2 -ethyl 
-8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl )-N- it acquired [3 - (4 -fluorophenoxy ) 
phenyl ] amine (compound 27 ) (0.32 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.30 (3 H, t, J=7.8Hz ), 1.82-2.15 (2 H, m ), 2.73 (2 H, q, 
J=7.8Hz ), 3.18 (3 H, s ), 3.26 - 3.53(2 H, m ), 3.79 (1 H,d, 
J=6.6Hz ), 4.46 - 4.54 (1 H, m ), 6.28 - 6.33 (2 H, m ), 6.36 - 
6.42 (1 H, m ), 6.99 -7.03 (4 H, m ), 7.12 (1 H, t, J=8.4Hz ), 
8.03(1 H,s). 

[0056] 

Working Example 2 8 

(Production of compound 28 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 36 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 2 - [ (4 
-chlorophenyl ) thio ] aniline (1.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (1.7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 
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*-y->:BHl^U-2:l)lcWLfc. 

frbSHSULT N-[2-((4-<7PP^i-JU)X;U^ 

7- JU)7i-;U]-N -(8-/^^-2-^0 bf /U-5,6,7, 

8- 7 1 h7tKPt 0| jK[2,3-d]t < ' l J5v>-5-'r;U)T5 
>(1b^!fel 28)(0.17g)£*fe|6fii:L-Cfcfc. 

mp. 98-99 deg C 

7cfit»«Tfi! C 2 3H 2 5N 4 C1S tLT 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=2:1 ). 

Concentrating, recrystallization doing residue from hexane 
-isopropyl ether , N- [2 - (4 -chlorophenyl ) sulfanyl ) 
phenyl ]-N- it acquired (8 -methyl -2- propyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 28 ) (0.17 g ) as colorless crystal . 

mp.98-99deg C 

elemental analysis values 

C<sub>23</sub>H<sub>25</sub>N<sub>4</sub>ClS doine 



Calcd 




C, 


65. 00; 


H, 


5. 93; 


N. 


13. 18. 


Calcd 




c, 


65.00 ; 


H, 


5.93; 


N > 


13.18. 


Found 




c, 


64. 74 


H, 


5. 93 


N, ! 


13. 18. 


Found 




c> 


64. 74 


H, 


5. 93 


N, 


13.18 . 



'H-NMRtCDC^OOMHz) 5 0.99(3H,t,J=7.5Hz), 
1.73-1. 88(2H,m), 1. 89-2.0 l(2H,m), 2.68(2H,t,J 
=7.8Hz), 3.01-3.09(lH,m), 3.09(3H,s), 3.17-3.2 
5(1 H,m), 4.53-4.58(lH,m), 4.89(1 H,d,J=7.2Hz), 
6.73-6.78(lH,m), 6.83(lH,d,J=8.4Hz), 6.90-6. 
97(2H,m), 7.12-7.16(2H,m), 7.33-7.38(lH,m), 
7.50(1 H,d<U=l .5Hz,7.8Hz), 7.90(1 H,s). 

[0057] 

mmm 29 

(it£ty 29 (Ott 

8-^;b-2-^Plf;U-7 s 8.2?tKPtfUK[2 > 3-d]e 
U55/>-5(6H)-^->(0.35g)CDh;UX>56jft(10m 
1)1- 4<4-£PP?i/*v)7- l J>(l.lg)<t p-h;U 
X>X;U7fx>K-7K?P^(32mg)$iP^ s 22 ttM 

Jnll&iSSlELfco 
TfttttlLfco 

muz* 

»«LT»a?lc IN *IHb-*-hU^A*»»(10 
ml), xh5tKP77>(5ml)iaiB»*(1.7g)* 
*P5L 70 deg C V 6 l$IH8M*Lfco 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
0.99(3 H, t, J=7.5Hz), 1.73 - 1.88 (2 H,m), 1.89-2.01 (2 H, 
m ), 2.68 (2 H, t, J=7.8Hz ), 3.01 -3.09 (1 H, m ), 3.09 (3 H, 
s ) 3 3.17 - 3.25 (1 H, m ), 4.53 - 4.58 (1 H, m ), 4.89 (1 H, d, 
J=7.2Hz ), 6.73 - 6.78(1 H, m ), 6.83 (1 H, d, J=8.4Hz ), 6.90 
- 6.97 (2 H, m ), 7.12 - 7.16 (2 H, m ), 7.33 - 7.38 (1 H, m ), 
7.50 (1 H, dd, J= 1.5Hz , 7.8Hz ),7.90 (1 H, s ). 

[0057] 

Working Example 2 9 
(Production of compound 29 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 4 - (4 
-chlorophenoxy ) aniline (1.1 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroruran (5 ml ) with including zinc powder (1.7 

g). 

It filtered solid , separating it did including water and the 
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**>*»Ifil/=2:l frfc^-y-^KKx* 
JU-l:l)lCttLfe. 

B S aLTN-[4-(4-'>OP7xy+v)7i-;i/]-N -(8- 
>5 L 7L'-2-^Pt 0 ^-5 > 6 > 7,8-T L h7tKPt < ' l JK[2,3- 
d]tf'J5e/>-5--f;U)75>(ft*» 29)(0.38g)£ 

mp. 126-127 deg C 



ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate =2:1 hexane :ethylacetate =1:1 ). 

Concentrating, recrystallization doing residue from isopropyl 
ether , N- [4 - (4 -chlorophenoxy ) phenyl ]-N- it acquired (8 
-methyl -2- propyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 29 ) (0.38 g ) as 
colorless crystal . 

mp,126-127degC 





C23H25N40CI<tLT 








elemental analysis values 


C23H25N40C1 doing 








Calcd. 


C, 67. 55; 


H, 


6. 16; 


N, 


13. 70. 


Calcd. 


C,67.55; 


H, 


6.16; 


N, 


13.70. 


Found 




C, 67. 47 




H, 


6. 07 


N, 


13. 61. 


Found 




C67.47 


» 


H, 


6. 07 


N, 


13.61 . 



'H-NMRCCDCl^OOMHz) 8 1.00(3H,t,J=7.4Hz), 
1.71-1.90(2H,m), 1 .92-2.1 6(2H,m), 2.69(2H,t,J 
=7.4Hz), 3.19(3H,s), 3.28-3. 56(2H,m), 3.65(1 
H,d,J=6.6Hz), 4.47-4.55(lH,m), 6.64-6.70(2H, 
m), 6.83-6.93(4H,m), 6.95-7.26(2H,m), 8.06(1 
H,s). 

[0058] 

mmm 30 

(it^ty 30 (DSit) 

8-^JU-7,8-vtKPt 0| JK[2,3-d]t°'J^V>-5(6 

H)-^->(o.36g)0h;ux>)t; , S(iOmi)ic i,r-t^ 
x-;u-3-75>(i.ig)<t p-h;ux>x;u7tc/ig- 

**ptt(42mg)*aiA, 12 mmiinmmftiLtzo 
-etttbLfco 

»ttLT«*lc in *IMb*hU^A7K»jfc(io 

ml), ^h^tKP^^>(5ml)ir#rp v ^^(2.2g)^ 
tRZ-s 70 deg C t? 6 BSIBHKtfLfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.00 (3 H, t, J=7.4Hz), 1.71 - 1.90 (2 H, m ), 1.92-2.16(2 H, 
m ), 2.69 (2 H, t, J=7.4Hz ), 3.19(3 H, s ), 3.28 - 3.56 (2 H, 
m ), 3.65 (1 H, d, J=6.6Hz ), 4.47 - 4.55 (1 H, m ), 6.64 - 6.70 
(2 H, m ), 6.83 -6.93 (4 H, m ), 6.95 - 7.26 (2 H, m ), 8.06 (1 
H,s). 

[0058] 

Working Example 30 
(Production of compound 30 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 12 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 1, V -biphenyl -3- amine (1.1 g ) with 
including p-toluenesulfonic acid acid monohydrate (42 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.2 

g). 
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*il$H£7K-C 2 EU ft|pfi*7K-e l Sftl\ fit 
-;U=10:l)lr#Lfc o 

LT N-[l,r-t*7xHjU]-3-f;i/-N -(8->^U-5, 
6,7 > 8-T'h7tKPtf'JK[2,3-d]e , J55?>-5-^;U) 
75>(1fc£^ 30)(0.30g)*Jfefettfi£LTf» 

mp. 164-165 deg C 



It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate =1:1 ethylacetate rethanol =10:1 ). 

Concentrating, recrystallization doing residue from hexane 
-ethylacetate , N- [1, V -biphenyl ]- 3 -yl -N- it acquired (8 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) amine (compound 30 ) (0.30 g ) as colorless crystal . 

mp.!64-165degC 





C20H20N4 tLX 
















elemental analysis values 


C20H20N4 doing 
















Calcd. 


C, 75. 92; 


H, 


6. 3 


7; 


N, 


1 


7. 


71. 


Calcd. 


C75.92; 


H, 


6.3 


7; 


N, 


1 


7. 


71. 


Found 




C, 75. 81 


H, 


6. 2 


4 


N, 


1 


7. 


76. 


Found 




C,75.81 


H, 


6.2 


4 


N, 


1 


7. 


76. 



'H-NM^CDCla^OOMHz) 8 1.98-2.25(2H,m), 
3.19(3H,s), 3.33-3.60(2H,m), 3.82(lH,d,J=7.0H 
z), 4.61-4.69(lH,m), 6.66-6. 71(lH,m), 6.88(1 
H,t,J=1.8Hz), 6.97-7.02(lH,m), 7.29(lH,t,J=8.0 
Hz), 7.35-7.47(4H,m), 7.53-7.59(2H,m), 8.14(1 
H,s), 8.52(lH,s). 

[0059] 

(itSWl 31 <DS&) 

7,8-vtKPriUK[2,3-d]t o, JSv>-5(6H)-7|->(0. 
35g)(Dh;UX>;§;^(10ml)IC 2-(?i- )ltt)7 

-»J>(i.4g)i P -h;ux>x;U/tv>M-7Kftfe(4 

5mg)£iP*_. 26 »M*PSftaSttLfco 

mLtz 0 

mmLTftziz in *mM-Mj*A*»*(io 

ml). T-h^t KP77>(5ml)tffi»l»*(2.4g)S 
iPX.. 70 deg C -C 6 #M8lWLfco 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.98 - 2.25 (2 H, m ), 3.19 (3 H, s ), 3.33 - 3.60 (2 H, m ), 
3.82 (1 H, d, J=7.0Hz ), 4.61 -4.69 (1 H, m ), 6.66 - 6.71 (1 H, 
m ), 6.88 (1 H, t, J=l .8Hz ), 6.97 - 7.02 (1 H, m ), 7.29 (1 H, t, 
J=8.0Hz ), 7.35 - 7.47(4 H, m ), 7.53 - 7.59 (2 H, m ), 8.14 (1 
H, s), 8.52(1 H, s). 

[0059] 

Working Example 3 1 
(Production of compound 3 1 ) 

7 and 8 -dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
26 hour heating and refluxing it made toluene solution ( 1 0 
ml ) of (0.35 g ) 2 - (phenylthio ) aniline (1 .4 g ) with 
including p-toluenesulfonic acid acid monohydrate (45 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.4 
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— ;b=10:l)lcttLfc o 



tKPt°'JK[2,3-d]t 0 'J5v>-5--f;i,)75^b^ 
f&l 31)(60mg)£*ife$Sli£LT#*: o 

mp. 159-161 deg C 



g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane : ethylacetate =1:1 ethylacetate rethanol =10:1 ). 

It concentrated, recrystallization did residue from ether and 
N- [2 - (phenyl sulfanyl ) phenyl ] -N- it acquired (5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 31 ) (60 mg ) as colorless crystal . 

mp.l59-161degC 





C19H18N4S-0. 1H20<tLT 






elemental analysis values 


C19H18N4S*0.1 H20 doing 






Calcd. 


C, 67. 87; 




H, 5. 46; 


N. 


16. 66. 


Calcd. 


C67.87; 




H,5.46; 


N, 


16.66. 


Found 




C, 67. 90 




H, 5. 15 


N, 


16. 36. 


Found 




C,67.90 




H,5.15 


N, 


16.36. 



3.16-3.23(lH,m), 3.30-3.34(lH,m), 4.58-4.63(1 
H,m), 4.97(1 H,d,J=7.5Hz), 5.41(lH,brs), 6.76- 
6.85(2H,m), 7.01-7.04(2H,m), 7.10-7.22(3H,m), 

7.34-7.39(1 H,m), 7.56(1 H,dd,J=1.5Hz,7.5Hz), 
7.92(1 H,s), 8.38(1 H,s). 

[0060] 

mmm 32 

(it^ty 32 <DM&) 

7,8-vtKPt o »JK[2,3-d]t°'J^v>-5(6H)-^->(0. 
35g)CDhyUX>^;^(10ml)|C 2-[(4-^7PQ7x- 

-7K*Q^(45mg)£ JjQ*. 27 B*r B 1JD#&I3SLfco 



muzo 

mmLxmiz in ymit-rwp^kmmo 

ml). ^h^tKP77>(5ml)<h5rp^^(2.4g)$ 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.92 - 1.97(2 H,m), 3.16 -3.23(1 H, m ), 3.30 - 3.34 (1 H, 
m ), 4.58 -4.63 (1 H, m ), 4.97 (1 H, d, J=7.5Hz ), 5.41 (1 H, 
brs ), 6.76 - 6.85 (2 H, m ), 7.01 - 7.04 (2 H, m ), 7.10 - 7.22(3 
H, m ), 7.34 - 7.39 (1 H, m ), 7.56 (1 H, dd, J=l .5Hz , 7.5Hz ), 
7.92(1 H,s), 8.38(1 H, s ). 

[0060] 

Working Example 32 
(Production of compound 32 ) 

7 and 8 -dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
27 hour heating and refluxing it made toluene solution (10 
ml ) of (0.35 g ) 2 - [ (4 -chlorophenyl ) thio ] aniline (1 .7 g ) 
with including p-toluenesulfonic acid acid monohydrate (45 
mg )■ 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
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*pk_, 70 de g c v 6 ^mmnuzo 

— ;U=10:l)lCftLfc o 

XSU B££^**>-x—T^e>B*SfiL 

T N-[2-((4-<7PP7i~;U)X;U7T— ;U)7x- 
;U]-N -(5,6 5 7,8-Th^tKPt O| JK[2 5 3-d]t 0, J^V 
>-5--r;U)TS>(^^^32)(4Omg)$^fe3ig B B 0 (h 
LTUfco 

mp. 142-145 deg C 



ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.4 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate =1:1 ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [2 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 32 ) (40 mg ) as 
colorless crystal . 

mp.!42-145degC 





C19H17N4CIS-0. 1 H20<hLT 






elemental analysis values 


C19H17N4C1S*0.1 H20 doing 






Calcd. 


C, 61. 56; H, 


4. 68; 


N, 


15. 1 


1. 


Calcd. 


C,61.56;H, 


4.68; 


N, 


15. 1 


1. 


Found 




C, 61. 67 


; H. 


4. 50 




N, 


14. 8 


7. 


Found 




C61.67 


;H, 


4. 50 




N, 


14.8 


7. 



'H-NMRCCDCl^OOMHz)^ 1.91-2.05(2H,m), 
3.13-3.26(lH,m), 3.34-3.42(1 H,m), 4.58-4.67(1 
H,m), 4.97(lH,d,J=7.4Hz), 5.42(lH,brs), 6.74- 
6.97(4H,m), 7.13-7.19(2H,m), 7.38(1 H,dt,J d =l. 
8Hz,J t =8.6Hz), 7.52(1 H,dd,J=1.8Hz,7.6Hz), 8.0 
0(lH,s), 8.41(lH,s). 

[0061] 

mMm 33 

(ik^ty 33 Ofifi) 

5-<7P P eU K[2,3-d]t°'J^V>(0. 1 2g)t 2-(7x- 
;U^)7-'J>(O.73g)O)X^y-jU5§5$(10ml) 
lZ 4N tt»(BI|X^;U585a[ % 0.36ml)£Ja*_. 50 
deg CQ2tifmi)UmLtzo 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.91 -2.05 (2H,m), 3.13 -3.26(1 H, m ), 3.34 - 3.42 (1 H, 
m ), 4.58 -4.67 (1 H, m ), 4.97 (1 H, d, J=7.4Hz ), 5.42 (1 H, 
brs ), 6.74 - 6.97 (4 H, m ), 7.13 - 7.19 (2 H, m ), 7.38 (1 H, 
dt, J<sub>d</sub>=l .8Hz , J<sub>t</sub>=8.6Hz ),7.52 (1 
H, dd, J=1.8Hz , 7.6Hz ), 8.00 (1 H, s ), 8.41 (1 H, s ). 

[0061] 

Working Example 33 
(Production of compound 33 ) 

5 -chloro pyrido [2 and 3 -d ] pyrimidine (0. 1 2 g ) with 2-2 
hours it heated to ethanol solution (10 ml ) of(phenylthio ) 
aniline (0.73 g ) with 50 deg C including 4 Nhydrochloric 
acid (ethylacetate solution , 0.36ml ). 

separating it did including saturated sodium bicarbonate * 
water and ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
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Igx*;ufrbilF^i?;kX"$iy-ju=iO:l)lctt 
Ltz 0 

ailBL»N-[2-pi-;ux;u7r-^)7i-;u]-N 

-t°VK[2,3-d]eU5v>-5-'OU7S>(lb£tl 3 

'H-NMR(CDCl 3) 300MHz) 5 7.09(1 H,d,J=5.4H 
z), 7.18-7.29(6H,m), 7.47-7.52(2H,m), 7.59(1 
H,dd,J=1.5Hz,8.1Hz), 7.68(1 H,dd,J=1.5Hz,7.5H 
z), 8.83(1 H,d,J=5.4Hz), 9.19(lH,s), 9.42(1 H,s). 



[0062] 

mmm 34 

(fc^ti 34 ©Sit) 

%-*=f-)\,-2-Z?U e;U-7,8-i?t KP t° 'J K[2,3-d] t° 
U5v>-5(6H)-:f>(0.21g)<DMl>l>^&(5ml) 
|C4-[(3 ,5-^7x^^-1 H-t°7V— VU-l-'OU).^ 
/U]7— 'J>(0.49g)£ p-h;UX>X;U7f>>^-7K 
a»(19mg)*flJi, 22 ftlHIftlftaSKLf::. 

"CttttiLfc. 

w®® 2 @» te«rtt**T? 1 @ati\ m 

jlJtLTJI^lc in TKIMb-J-MJ^Artfcfcem 
l).xh7tKP77>(3ml)tffijSt»*(1.0g)^JP 
70 deg Ct'6 B*|B«#Lfc. 



T-K5tKP77>(5ml)tiR*3/\^il 



Mi^;u-i:i)K«-Lfc. 

;I$§L,N-[4-((3,5-v7i-;U-lH-t 0: 7^-;U-l- 
-OIOWU)?!— JU]-N )\,-2--Jn\£)\,- 
5,6,7,8-^h7tKPt 0| JK[2,3-d]t° l JSv>-5-'r 
JU)75>(1b£^ 34)(50mg)^7 : E;i/7TX<hL 



2003-11-11 

[shirikagerukaramukuromatogurafii ] (From ethylacetate 
ethylacetate :ethanol =10:1 ). 

It concentrated, N- [2 - (phenyl sulfanyl ) phenyl ] -N- pyrido 
it acquired [2 and 3 -d ] pyrimidine -5-ylamine (compound 
33 ) (0.23 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
7.09 (1 H, d, J=5.4Hz ), 7.18 - 7.29 (6 H, m ), 7.47 - 7.52 (2 
H,m), 7.59(1 H,dd, J=1.5Hz , 8.1Hz ), 7.68(1 H, dd, 
J=1.5Hz , 7.5Hz ), 8.83 (1 H, d, J=5.4Hz ), 9.19 (1 H, s ), 9.42 
(lH,s). 

[0062] 

Working Example 34 

(Production of compound 34 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (5 ml ) of(0.21 g ) 4 - [ (3 and 5 
-biphenyl -lH-pyrazole -1- yl ) methyl ] aniline (0.49 g ) with 
including p-toluenesulfonic acid acid monohydrate (19 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (5 
ml ), tetrahydrofuran (3 ml ) with including zinc powder (1.0 

g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did 
tetrahydrofuran (5 ml ) with including succinic anhydride 
(0.15 g). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane : ethylacetate =1:1 ). 

It concentrated, N- [4 - (3 and 5 -biphenyl - lH-pyrazole -1- 
yl ) methyl ) phenyl ] -N- it acquired (8 -methyl -2- propyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
amine (compound 34 ) (50 mg ) as amorphous . 
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'H-NMR(CDCl 3 ,200MHz) 5 0.98(3H,t,J=7.4Hz), 
1.74-1.85(2H,m), 1.89-2.10(2H,m), 2.64-2.72 
(2H,m), 3.17(3H,s), 3.24-3.50(2H,m), 3.69(1H, 
brs), 4.50(1 H,brs), 5.28(2H,s), 6.57(2H,d,J=8.8 
Hz), 6.63(1 H,s), 6.99(2H,d,J=8.8Hz), 7.28-7.45 
(4H,m), 7.84-7.89(2H,m), 8.02(1 H,s). 

[0063] 



mmm 35 
atsm 35 o>m.&) 

8-^;U-2-^Pt 0 ^-7,8-vtKPt 0| JK[2,3-d]t° 
U 55/>-5(6H)-+>(0.35g)<D h;UX>j$ 1 0m 
1)1= 4-(6-*9-l\>-\J-A> % S¥7 % S— )\,-2-4)Vp 

x-;L/7S>(o.6ig)<h p-h;ux>x;i/7t>>^— 7K 
MtLfc. 

;«$feLT&$[= in *IWb-*-hU^A*JSjft(10 
ml),-rh7tKP77>(5ml)i:MI&l»*(1.7g)* 
ftlx., 70 deg C V 6 B#M«l*Lfc. 

XttU Trh7tKP77>(i0ml)i:*t*a/\^il 
(0.25g)£j)Dx., 1 #Mft]fl&&3ELfe. 

IN *IMb+HJ*A*»fc£SHBx*>l/£*l;L 

r#«u 2 H.flUMtilft-e i 

«Mr*4f*5/«!> ATfttJtLfc. 

i/'J^y^A^A^n-vh^^-f— (^*-y->:ft 
Kx^;U=l:l)IC#Lfc 0 

Situ »**-rv?p if jux-f-ji/fr&fiii* 

LT 8-/7;b-N-[4-(6->7;U-l 2~*>*S?7 % J— 
;i/-2--OU)7x— ;U]-2 -^Ptf;U-5,6,7,8-T-h7t 
KPtfUK[2,3-d]t°Y5v>-5-T5>(lb£$) 35) 
(0.19g)£*fctaJI4:l/a#fc. 

mp. 174 deg C 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
0.98 (3 H,t, J=7.4Hz ), 1.74- 1.85 (2 H, m ), 1.89-2.10(2 H, 
m ), 2.64 - 2.72 (2 H, m ),3.17 (3 H, s ), 3.24 - 3.50 (2 H, m ), 
3.69 (1 H, brs ), 4.50 (1 H, brs ), 5.28 (2 H, s ), 6.57 (2 H, d, 
J=8.8Hz ), 6.63 (1 H, s ),6.99 (2 H, d, J=8.8Hz ), 7.28 - 7.45 
(4 H, m ), 7.84 - 7.89 (2 H, m ), 8.02 (1 H, s ). 

[0063] 

Working Example 35 

(Production of compound 35 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 4 - (6 -methyl -1,3- 
benzothiazole -2- yl ) phenyl amine (0.61 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including water, it extracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did 
tetrahydrofuran (10 ml ) with including succinic anhydride 
(0.25 g). 

separating it did including 1 Nsodium hydroxide aqueous 
solution production liquid , and ethylacetate with water the 
one time washed organic layer with twice , saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane : ethylacetate =1:1 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and 8 -methyl -N- [4 - (6 -methyl -1,3- benzothiazole 
-2- yl ) phenyl ] - 2 -propyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 35 ) 
(0.19 g ) as colorless crystal . 

mp.l74degC 





C25H27N5Si:LT 










elemental analysis values 


C25H27N5S doing 
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Calcd. 


C, b9. 90; 


Li 
H, 


6. 34; 


K 1 


1 6. 30. 


Calcd. 


Q69.90; 


H, 


6.34; 


N, 


16.30. 


Found 




C, 69. 65 


H. 


6. 20 


N, 


16. 22. 


Found 




C,69.65 


H, 


6. 20 


N, 


16.22 . 



■H-NMRfCDCl^OOMHz) 6 1.00(3H,t,J=7.2Hz), 
1.75-1.87(2H,m), 1.96-2.06(lH,m), 2.12-2.22 
(lH,m), 2.48(3H,s), 2.70(2H,t,J=7.8Hz), 3.20(3 
H,s), 3.33-3.39(1 H,m), 3.44-3.53(lH,m), 4.12 
(lH,brs), 4.64(lH,brs), 6.72(2H,d,J=8.7Hz), 7.2 
4-7.27(lH,m), 7.65(1 H,s), 7.85-7.95(3H,m), 8. 
06(lH,s). 

[0064] 

36 



(it£® 36 <D$££) 

2,8-yyf/l/-N-[2-(7i-;i/ft)7i- ^]-5,6,7 s 
8-^h^tKPt°UK[2,3-d]e f J^v>-5-T^>(^b 

**3)(95mg)*,*^U*7A(CHIRALCEL O 
J, ^*^>:X*y-;b=85:15)ICttU 
Wk^ft 36)(44mg. >99%ee)£;fi#^<kLT*# 

J£#S&tti3§(Shodex OR-2.aJSafi470nm) 
lCTjfe*tt*3WSLfctZ%. (-)*fil*«Lfc. 

l H-NMR XlthMtit&fo 3 fc-SLfco 
[0065] 

mmm 37 

(ftd* 37 (DSift) 

2,8-v^f;i/-N-[2-pi-;i,ft)7i-;i/]-5 5 6 5 7 5 
8--rh7tKPbf , JK[2,3-d]e'JSS5>-5-7Si/(ft 
^^3)(95mg)^,+ : 7;U*^A(CHIRALCEL O 
J, ^*^>:X$/-;U=85:15)ICtfU **Stt 
37)(41mg. >99%ee)£;Sj#fel<tLT» 

tZo 

te^Jt^t±lS(Shodex OR-2.3Hj£»*470nm) 

'H-NMR X'ltbMtit&fa 3 <h-&Lfco 
[0066] 

mmm 38 

(fc** 38 <D»£) 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .00 (3 H, t, J=7.2Hz ), 1 .75 - 1 .87 (2 H, m ), 1 .96 - 2.06 (1 H, 
m ), 2.12 - 2.22 (1 H, m ),2.48 (3 H, s ), 2.70 (2 H, t, 
J=7.8Hz ), 3.20 (3 H, s ), 3.33 - 3.39 (1 H, m ), 3.44 - 3.53 (1 
H, m ) 5 4.12 (1 H, brs ),4.64 (1 H, brs ), 6.72 (2 H, d, 
J=8.7Hz ), 7.24 - 7.27 (1 H, m ), 7.65 (1 H, s ), 7.85 - 7.95 (3 
H,m), 8.06(1 H,s). 

[0064] 

Working Example 36 
(Production of compound 36 ) 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 3 ) (95 mg ), itattached on chiral column 
(Chiralcel OJ, hexane :ethanol =85:15 ), it acquired optical 
isomer (compound 36 ) (44 mg , >99%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 3. 
[0065] 

Working Example 37 
(Production of compound 37 ) 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 3 ) (95 mg ), itattached on chiral column 
(Chiralcel OJ, hexane :ethanol =85:15 ), it acquired optical 
isomer (compound 37 ) (41 mg , >99%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 3. 
[0066] 

Working Example 38 
(Production of compound 38 ) 
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2-*=J- JU-7,8-^ t K □ t° U K[2,3-d] t° U 5i»-5(6 
H)-7|->(0.50g)<Dh^X>-t^(15ml)IZ 2-[(3-? 

□ 07x^;u)T^-]7-'J>(2.2g)i: P -h;ux>x 



mmL-cm&z in 7KI^b^h l J't>A;K;§;$(i5 
ml),Th7tKP77>(8ml)<fc3Ei'q v *#*(3.1g)£ 
JjD*.. 70 deg C 7? 3 B#ra1^4* Lfco 

IH*£«£U 7KtP^x^;u^An^T»;-SL 

=frflH£7K-e 2 [eh t&*a:&i&7ja? i safely a 

/-^:PKxT;U=l:10)IC#Lfco 



LX N-[2-((3-£ P P 7x-JU)X;U7T-;Upx- 
;U]-N -(2->^;U-5,6,7,8-5 L h5tKPe i JK[2,3- 
d]t 0, J5v>-5-'T;U)T5>ab^^l 38)(0.12g)£ 

mp. 185-186 deg C 



2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 24 hour heating and refluxing it made toluene solution 
(15 ml ) of(0.50 g ) 2 - [ (3 -chlorophenyl ) thio ] aniline (2.2 
g ) with including p-toluenesulfonic acid acid monohydrate 
(58 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 3 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (15 
ml ), tetrahydrofuran (8 ml ) with including zinc powder (3.1 

g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethanol : ethylacetate 
=1:10). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [2 - (3 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 38 ) (0.12 g ) as 
colorless crystal . 

mp.l85-186degC 



Ttm^m 


C20H19N4CIS-O. 1 EtOAc<tLT 




elemental analysis values 


C20H19N4C1S*0.1 EtOAc doing 




Calcd. 


C, 62. 55; H, 


5. 09; 


N, 


14 


. 30. 


Calcd. 


C,62.55;H, 


5.09; 


N, 


14 


.30. 


Found 




C r 62. 56 


; H, 


5. 30 




N, 


14 


. 02. 


Found 




C,62.56 


;H, 


5.30 




N, 


14 


.02. 



^-NMRtCDCb^OOMHz) 6 1 .84-2.02(2H,m), 
2.45(3H,s), 3.10-3.44(2H,m), 4.57-4.65(1 H,m), 
4.92(lH,d,J=7.4Hz), 5.67(1 H,brs), 6.75-6.95(4 
H,m) } 7.05-7.15(2H,m), 7.35-7.43(lH,m), 7.52 
(lH,dd,J=1.4Hz,7.4Hz), 7.94(1 H,s). 

[0067] 

mmm 39 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .84 - 2.02 (2 H, m ), 2.45 (3 H, s ), 3.10 - 3.44 (2 H, m ), 
4.57 - 4.65 (1 H, m ) s 4.92 (1 H, d, J=7.4Hz ), 5.67 (1 H, brs ), 
6.75 - 6.95 (4 H, m ), 7.05 - 7.15 (2 H, m ), 7.35 - 7.43 (1 H, 
m), 7.52(1 H, dd,J=1.4Hz, 7.4Hz ), 7.94(1 H, s ). 

[0067] 

Working Example 39 
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(its® 39 nmk) 

JL?Jl> (2-^^JU-5-^V-6,7-vtKPt°gK[2, 
3-d]lfU5i;:/-8(5H)--OU)7-trf— h(O.22g)0h 
;UX>?g^(5ml)lC2-px^i;U5 1 7|-)7- , J>(0.5 
3g)<b p-h;UX>X^*>&-7KfQ<$)(8mg)£AD 

;u35 BtreliP^SjiLfco 
TMfctiJLfco 

Btx^l^l:10)l=#Lfc. 

SttLTJ!l$£T-h7tKa77:/(5ml)lc£fr 
U 0 deg C X'yKmit')^02^TJ^-OM23 
mg)$*D^.fc 0 

■fe7-f>*ffll*TataU ftHf^TfftUJL 
fc. 

mifaLxm&z in *mb^-hu->A*j» *(4m 

l),T L h7tKP^7>(2ml)i:Srp v *»5K(0.3g)^* 

70 deg c t? 6 ftramnuz. 



tZo 

/-yU:»Hx^;u-l:lO)(=#Lfc. 



«ttL,2-[2-^^;i/-5-(2-G7i-;i/^;u7r-;u) 

T-'J /)-6,7-v t KP t° 'J K[2,3-d] t° 'J 52? >-8(5 
HKAII^-JKM* 39)(60mg)^;fi^^l 

'H-NMR(CDCl 3 ,200MHz) 5 1 .87-2.03(2H,m), 
2.45(3H,s), 3.07-3.33(2H,m), 3.47-3. 81(4H,m), 
4.5-4.6(1 H,m), 4.92(1 H,d,J=7.8Hz), 6.73-6.81 
(lH,m), 6.81(lH,d,J=8.0Hz), 6.99-7.03(2H,m), 
7.07-7.23(3H,m), 7.31 -7.40(1 H,m), 7.54(lH,dd, 
J=1.4Hz,7.8Hz), 7.86(1 H,s). 

[0068] 

HflSfll 40 



2003-11-11 

(Production of compound 39 ) 

35 hour heating and refluxing it made toluene solution (5 ml ) 
of ethyl (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetate (0.22 g ) 2 - (phenylthio ) 
aniline (0.53 g ) with including p-toluenesulfonic acid acid 
monohydrate (8 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:10). 

Concentrating, it melted residue in tetrahydrofuran (5 ml ), 
added lithium aluminum hydride Niu *(23 mg ) with 0 deg C. 

That way 5 min it agitated, it stopped reaction including 
water. 

It filtered making use of celite , extracted with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (4 
ml ), tetrahydrofuran (2 ml ) with including zinc powder (0.3 
g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethanol : ethylacetate 
=1:10). 

It concentrated, 2 - it acquired [2 -methyl -5- (2 - (phenyl 
sulfanyl ) anilino ) - 6 and 7 -dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] ethanol (compound 39 ) (60 mg ) as 
oil. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .87 - 2.03 (2 H, m ), 2.45 (3 H, s ), 3.07 - 3.33 (2 H, m ), 
3.47 . 3.81 (4 H, m ),4.5 - 4.6 (1 H, m ), 4.92 (1 H, d, 
J=7.8Hz ), 6.73 - 6.81 (1 H, m ), 6.81 (1 H, d, J=8.0Hz ), 6.99 
- 7.03 (2 H, m ), 7.07 -7.23 (3 H, m ), 7.31 - 7.40 (1 H, m ), 
7.54 (1 H, dd, J=l .4Hz , 7.8Hz ), 7.86 (1 H, s ). 

[0068] 

Working Example 40 
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tfb**l 40 <DMt&) 

2- (v^;U7£/)-8-^U-7,8-vtKPt°UK[2, 

3- d]t°USi/>-5(6H)-^->(0.31g)<Dh;UX>;t^ 
(10ml)IC 2-pi-^ : f^)7- , J>(0.91g)i: p-h 
jUl>X;U/|C/B|-*fQllS(29mg)£tt]a.s 26 B# 

fifOfta***MJ^A*£linx., illfJI/ 

rtttbLfc. 

»«LT«*I= IN *Mft*MJ* A**«(10 
ml),-Th i 7tKP7 i 7>(5inl)tffil&t»5|c(1.5g)* 
J)DX, 70 deg C T7 16 B*|HHJtJ*Lfc. 



*«***Tf 2 EL ft»a**-e 1 Bftl\ tt 
»x^;u-i:i)lc#Lfc. 

aM6L.N 2 ,N 2 ,8-h'j>^^-N s -[2-pi-;i/X;u 

7T— ^pi-/U]-5,6,7,8-T-h7tKPtfUK[2,3- 
d]tf'J5S/>-2,5-5575>(ft$«l 40)(0.15g)£>fi 

'H-NMR(CDCl 3 ,300MHz)<5 1.75-1. 85(lH,m), 
1 .95-2.05(1 H,m), 2.95-3.05(2H,m), 3.01(3H,m), 
3.12(6H,m), 4.46-4.48(1 H,m), 4.89(1 H,d,J=7.5 
Hz), 6.68-6.74(lH,m), 6.80(lH,d,J=7.5Hz), 7.0 
0-7.03(2H,m), 7.06-7.20(3H,m), 7.30-7.35(1 H, 
m), 7.50(lH,dd,J=1.5Hz,7.2Hz), 7.69(lH,s). 



[0069] 

m&m 41 

2- (v^;u75/)-8-^;u-7,8-vtRPt°UK[2, 

3- d] t°'J5 v>-5(6H)-^">(0.3 1 g)(D Hl/X> j§ j$ 
(10ml)IC 3-(3-^PP7i/4r*>)7- l J>(0.99g)<b 
p-h;UX>X;U^>K-7KfD^I(29mg)^^PS., 2 
4 ftMftlllttlSftL/!:. 

fiftftllTk^h'J^AjJCSilOa., IHilTJI/ 
SILfc. 

»ttLT»*l= IN *8MW-HJ1?A7lC»*(10 
ml)» ; rh i 7tKP7 : 7>(5ml)t3HSI»*(1.5g)* 



2003-11-11 

(Production of compound 40 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 26 hour heating and refluxing it 
made the toluene solution (10 ml ) of (0.31 g ) 2 - 
(phenylthio ) aniline (0.91 g ) with including 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 16 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice s 
saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1 ). 

It concentrated, N<sup>2</sup>, N<sup>2</sup>, 
8-trimethyl -N<sup>5</sup>- [2 - (phenyl sulfanyl ) phenyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -2, 5-diamine (compound 40 ) (0.15 g ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub»3</sub>, 300MHz );de 
1.75 - 1.85 (1 H, m), 1.95 -2,05(1 H, m ), 2.95 - 3.05 (2 H, 
m ), 3.01 (3 H, m ),3.12 (6 H, m ), 4.46 - 4.48 (1 H, m ), 4.89 
(1 H, d, J=7.5Hz ), 6.68 - 6.74 (1 H, m ), 6.80 (1 H, d, 
J=7.5Hz ), 7.00 - 7.03(2 H, m ), 7.06 - 7.20 (3 H, m ), 7.30 - 
7.35 (1 H, m ), 7.50 (1 H, dd, J=1.5Hz , 7.2Hz ), 7.69 (1 H, 
s). 

[0069] 

Working Example 41 
(Production of compound 41 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made the toluene solution (10 ml ) of (0.3 1 g ) 3 - (3 
-chlorophenoxy ) aniline (0.99 g ) with including 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 12 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
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tax.. 70 deg C V 12 H#Ffl]Jf #Lfco 



*r$Jf £7kT- 2 0, IfclPAttTK-C 1 Eft IV tt 
Lfc. 



»x*n,=i:i)|=#Lfco 

;l$IL,N 5 -[3-(3-^P07'xy^vpx-;u]-N 2 ( 

N 2 ,8-hV/^;U-5,6,7,8-xh7tKPtf'JK[2,3-d] 
t o 'J5v>-2 > 5-vT5>ab^%41)(60mg)^;Stt 

'H-NMR(CDCl 3 ,200MHz)<5 1. 82-2.07(1 H,m), 
2.08-2.19(lH,m), 3.15(9H,s), 3. 19-3.29(1 H,m), 
3.35-3.53(1 H,m), 3.80(lH,brs), 4.44(lH,brs), 
6.30-6.35(2H,m), 6.39-6.44(lH,m), 6.91(1 H.dd 
d,J=1.2Hz,2.6Hz,8.4Hz), 6.99-7.07(2H,m), 7.09 
-7.17(lH,m), 7.19-7.27(lH,m), 7.84(lH,s). 

[0070] 

42 

(it-Sty 42 <Dg&) 

2- (v>^jU75/)-8->^;U-7,8-^tKPt° , JK[2 ) 

3- d]t°'J5v>-5(6H)-7|->(0.31g)(Dh^X>ji;^ 
(10ml)IC 2-7x.S*r*>T—<)>(0.S3g)t p-HUX 
>;UMC/K-*fttt(29mg)£iIla.»26 B#fe1 

JlD&SMLfco 

ffi»ftlt*3l^HJ^A*£iO;U B»if* 

SHiLT»*l= in 7k^b±h'J-t7A*jfj«(l0 
ml).T-h7th*P75>(5ml)tffi»t»*(1.5g)* 
JO*. 70 deg C V 33 B#|HI8t#Lfco 



2003-11-11 

ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in methanol (10 ml ), it 
agitated with room temperature including sodium borohydride 
* (91 nig). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane : ethylacetate =1:1 ). 

It concentrated, N<sup>5</sup>- [3 - (3 -chlorophenoxy ) 
phenyl ] -N<sup>2</sup>, N<sup>2</sup>, 8-trimethyl -5, 6, 
7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -2, 
5-diamine (compound 41 ) (60 mg ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.82 - 2.07 (1 H, m ), 2.08 - 2.19 (1 H, m ), 3.15 (9 H, s ), 
3.19-3.29(1 H,m),3.35 - 3.53 (1 H,m), 3.80(1 H,brs), 
4.44 (1 H, brs ), 6.30 - 6.35 (2 H, m ), 6.39 - 6.44 (1 H, m ), 
6.91(1 H, ddd, J=1.2Hz , 2.6Hz , 8.4Hz ), 6.99 - 7.07 (2 H, 
m), 7.09-7.17(1 H,m), 7.19-7.27(1 H,m), 7.84(1 H, s ). 

[0070] 

Working Example 42 
(Production of compound 42 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 26 hour heating and refluxing it 
made the toluene solution (10 ml ) of (0.31 g ) 2 
-phenoxyaniline (0.83 g ) with including p-toluenesulfonic 
acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 33 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
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»X^;U=2:l)|Cf*Lfc. 

LX N 2 ,N 2 ,8-h l J^ l 5 : '>l'-N 5 -(2-17xy^F-i/7x— 
;U>5,6,7,8-xh5 1 K P fc° 'J K[2,3-d] bf 'J 5v>-2, 
5-v75>(fc£!$l 42)(60mg)£4S£i£ B E |<!:LT 

mzo 

mp. 117-119 deg C(#ft?) 



saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane rethylacetate =2:1 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and N<sup>2</sup>, N<sup>2</sup>, 
8-trimethyl -N<sup>5</sup>- (2 -phenoxy phenyl ) - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-2, 5-diamine (compound 42 ) (60 mg ) as colorless crystal . 

mp.l 17-1 19deg C (Disassembly) 





C22H25N5O-0. 3H20<tLT 






elemental analysis values 


C22H25N5O*0.3H2O doing 






Calcd. 


C, 69. 38; H, 6. 77; 


N, 


18. 39. 


Calcd. 


C,69.38;H,6.77; 


N, 


18.39. 


Found 




C, 69. 29 


; H, 6. 62 


N, 


18. 14. 


Found 




C,69.29 


; H,6.62 


N, 


18.14. 



H-NMR(CDCl 3 ,200MHz) 6 1 .84-1 .98(lH,m), 
2.05-2.1 7(1 H,m), 3.08-3.45(2H,m), 3.08(3H,s), 

3.12(6H,s), 4.20(lH,brs), 4.49(lH,brs), 6.61- 
6.69(1 H,m), 6.81-6.95(4H,m), 7.00-7. 10(2H,m), 

7.22-7.3 l(2H,m), 7.80(lH,s). 

[0071] 

mmm 43 

(it£M 43 a)S£) 

2->^;L,-7,8-vtKPt 0| jK[2 5 3-d]t 0| J5v>-5(6 

H)-^->(o.43g)t 5-(^nny^;u)-i-^;i/-iH- 

1,2,4-h'JTy— ;Uffi»*(0.44g)(D N,N-v^ 
;i/*;UA75K»?ft(10ml)lC % 0 deg C T?** 

<w-HJ^A(»it, 60%, o.2ig)£rt>-D<y£jn*. 

fee 

0 deg C T? 2 B#P 0 1 30 fl\ MUV 1 B#|fflffi#L 



lx^;ur 8 



SttU a**h;Ux>(5ml)lc»^L, 3-(3-<7P 

P7xy^v)7 7 -ij>(o.66g)<t P -h;ux>x;L/7t-N 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.84- 1.98(1 H, m), 2.05 -2.17(1 H, m ), 3.08 - 3.45 (2 H, 
m ), 3.08 (3 H, s ),3.12 (6 H, s ), 4.20 (1 H, brs ), 4.49 (1 H, 
brs ), 6.61 - 6.69 (1 H, m ), 6.81 - 6.95 (4 H, m ), 7.00 - 7.10(2 
H,m), 7.22-7.31 (2 H, m ), 7.80 (1 H, s ). 

[0071] 

Working Example 43 
(Production of compound 43 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.43 g ) with 5 - (chloromethyl ) - 1 -methyl -1H-1, 2, 
4- triazole acetate sodium hydride (oily , 60%, 0.2 lg )was 
added to N, N- dimethylformamide solution (10 ml ) of (0.44 
g ), slowly with 0 deg C. 

With 0 deg C equivalent of 2 hours 30, 1 hour it agitated with 
the room temperature . 

separating it did including water and ethylacetate . 

It made saturated in water layer including salt , 8 times 
extractedwith ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 22 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
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Ltz 0 

P&i*;u=i:io)icttLfc„ 

ilSSLTSISl:: IN TklUfc^HJ^i^f -$(10 
m!).xh7tKP77>(5ml)££fn v $;fc(1.0g)£ 
iP^., 70 deg C -C 6 B^FaHHf Lfc„ 



tz 0 

;®ilSL.,N-[3-(3-^PP7xy^v/)-7x^;L/]-2-y 
T;U-8-[(l-y^;i/-lH-l,2,4-h'JTy— HS-jiV) 

^u]-5,6,7,8-xb7tKPt°gK[2,3<]L°'jsv 

>-5-75>(lb£1$!) 43)(0.26g)^iS^^(!:LTt# 

'H-NMR(CDCl3 ( 200MHz)5 1.91-2. 16(2H,m), 
2.49(3H,s), 3.54-3.76(2H,m), 3.95(lH,brs), 4.0 
5(3H,s), 4.52(lH,brs), 4.93(1 H,d,J=15.4Hz), 5. 
02(lH,d,J=15.4Hz), 6.32-6.47(3H,m), 6.89(1H, 
ddd,J=1.0Hz,2.2Hz,8.0Hz), 7.00-7.08(2H,m), 7. 
15(lH,t,J=8.0Hz), 7.24(1 H,t,J=8.0Hz), 7.80(1 H, 
s), 8.10(1 H,s). 

[0072] 

MMm 44 

(itSWl 44 (DSit) 

2-> ^-7,8- V t KP t° 'J K[2,3-d] tf 'J 52?>-5(6 
H)-*>(0.30g)£ 4-(^PP^U)-l,3-5 1 7'l/— 
;l/ttlfttt(0.3 lg)<7> N,N-2/>^U7toUA75re& 

;^(iomi)ic s o deg c T^kftHb^HJ^AOi 
14. 60%, 0.15g)^o<yiriPx.fc,, 

0 deg C T? 90 #, 17 ftlHflllttU:. 



(0.66 g ) with including p-toluenesulfonic acid acid 
monohydrate (19 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethanol rethylacetate =1:10 ). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1 .0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (1 -methyl -1H-1, 2, 4- triazole -5-yl ) methyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 43 ) (0.26 g ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.91 - 2.16 (2 H, m ), 2.49 (3 H, s ), 3.54 - 3.76 (2 H, m ), 
3.95 (1 H, brs ), 4.05(3 H, s ), 4.52 (1 H, brs ), 4.93 (1 H, d, 
J=l 5.4Hz ), 5.02 (1 H, d, J=15.4Hz ), 6.32 - 6.47 (3 H, m ), 
6.89 (1 H, ddd, J=1.0Hz , 2.2Hz , 8.0Hz), 7.00 - 7.08(2 H, 
m ), 7.15 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J-8.0Hz ), 7.80 (1 H, 
s), 8.10(1 H,s). 

[0072] 

Working Example 44 
(Production of compound 44 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.30 g ) with 4 - (chloromethyl ) - 1 and 3 -thiazole 
acetate the sodium hydride (oily , 60%, 0. 1 5g ) was added to 
N, N- dimethylformamide solution (10 ml ) of (0.31 g ), 
slowly with 0 deg C. 

With 0 deg C 90 minutes, 1 7 hours it agitated with room 
temperature . 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 
Gathering organic layer , you washed with saturated saline , 
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XttU HUX>(5ml)IC;§frU 3-(3-?P 

o7iy^pi>)7- l J>(o.33g)i: P -h;ux>x;u7)x 

>H-*ft1j!l(l0mg)*JnS..2l ^niDSftjSSt 

mffiLxm&z IN *IHW-HJ$A**;*(5m 
l)*xh^tKn77>(3ml)£3£»f»*(0.5g)£iB 
70 deg C -C 6 H#IH«#Lfc. 



fee 

XttU N-[3-(3-'7DP7i/+vPi-;i/]-2^ 
^;i/-8-(l,3-^-7V— ;i/-4--f;uy j J t ;U)-5 J 6 f 7 5 8-7 L 
h7tKPe'jK[2,3-d]e i J5v>-5-T5>(^-&t) 
44)(76mg)^T ; E;U7T7 > iLT^#7io 

'H-NMR(CDCl 3 ,200MHz) 5 l .89-2. l7(2H,m), 
2.49(3H,s), 3.44-3.6l(2H,m), 3.86(lH,brs), 4.5 
l(lH,brs), 5.04(2H,s), 6.3l-6.39(2H,m), 6.41-6. 
46(1 H,m), 6.90(1 H,ddd,J=1.0Hz,2.2Hz,8.0Hz), 
6.99-7.08(2H,m), 7.15(lH,t,J=8.2Hz), 7.236(1 
H,t,J=8.4Hz), 7.242(lH,d,J=2.2Hz), 8.07(1 H,s), 
8.77(1 H,d,J=2.2Hz). 

[0073] 

mmm 45 
(its® 45 casual) 

2-*T;U-7,8-v t KP tf 'J K[2,3-d]tf 'J5v>-5(6 
H)-^->(0.30g)(7>N,N-v^;U^;UA7SK^ 
(10ml)IC,0 deg C ^kfUb-J-HJ^ACilt. 6 
0%. 74mg)^*DX, 0 deg C X' 20 #lt#Lfco 

0 deg C T» 4-(^Pn/f^)-3,5-y^f;H'yt 
*-^/-;U(0.29g)a> N,N-v>^;U/t>;UA75K 
58jft(3ml)£ina.. 0 deg C T?2 IftlHL M;UT* 12 

*nii«#Lfc. 



dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 21 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.33 g ) with including p-toluenesulfonic acid acid 
monohydrate (10 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (5 
ml ), tetrahydrofuran (3 ml ) with including zinc powder (0.5 
g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- (1 and 3 -thiazole -4- yl methyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 44 ) (76 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.89 - 2.17 (2 H, m ), 2.49 (3 H, s ), 3.44 - 3.61 (2 H, m ), 
3.86 (1 H, brs ), 4.51(1 H, brs ), 5.04 (2 H, s ), 6.31 - 6.39 (2 
H, m ), 6.41 - 6.46 (1 H, m ), 6.90 (1 H, ddd, J=l .0Hz , 
2.2Hz , 8.0Hz ), 6.99 - 7.08 (2 H, m ),7.15 (1 H, t, J-8.2Hz ), 
7.236 (1 H, t, J=8.4Hz ), 7.242 (1 H, d, J=2.2Hz ), 8.07 (1 H, 
s), 8.77(1 H,d, J=2.2Hz). 

[0073] 

Working Example 45 
(Production of compound 45 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on in N, N- dimethylformamide solution (10 ml ) of (0.30 
g ), with 0 deg C 20 minutes it agitated with 0 deg C 
including sodium hydride (oily , 60%, 74mg ). 

With 0 deg C with 0 deg C 1 2 hours it agitated with 2 hours , 
room temperature 4 - (chloromethyl ) - 3 and 5 -dimethyl 
isoxazole including N, N- dimethylformamide solution (3 ml ) 
of(0.29g). 

It concentrated, separating it did including water and 
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SliU &££h;UX>(5ml)ICjgfrU 3-(3-$P 

□7i/*»>)7— '4>(o.75g)fc p-h;ux>x;u* 

>»-*lntt(22mg)£iina.. 21 BftlHMlDlftaSk 
Lfc. 

ai«Lr»*ir in 7mit-t-w?i*&mmu> 

ml), xh9tKP75>(5nil)t3EIB»*(l.lg)t 
70 deg C Tf 10 B*|UHJ|#Lfco 



XttU N-[3-(3-^PP7i/+vpi-;b]-8- 

^U-5 5 6,7,8-xh^tKPt°UK[2 5 3-d]t 0, J^V>-5 
-7£>(<b£^ 45)(0.28g)*;tttttt£LTl#fc o 

'H-NMRCCDC^OOMHz) 8 1.80-1. 93(1 H,m), 
2.03-2.1 2(1 H,m), 2.22(3H,s), 2.42(3H,s), 2.51 
(3H,s), 3.18-3.26(lH,m), 3.29-3.38(lH,m), 3.8 
0(lH,d,J=6.6Hz), 4.47-4.52(lH,m), 4.55(1 H,d,J 
=15.0Hz), 4.81(lH,d,J=15.0Hz), 6.32(1 H,t,J=2. 
4Hz), 6.38(lH,dd,J=2.1Hz,8.1Hz), 6.43(lH,dd,J 
=1.5Hz,7.8Hz), 6.89-6.92(1 H,m), 7.00(1 H,t,J= 
2.1Hz), 7.05(lH,ddd,J=1.2Hz,2.1Hz,8.1Hz), 7.1 
6(lH,t,J=8.1Hz), 7.24(1 H,t,J=8.1 Hz), 8.08(1H, 
s). 

[0074] 

mmm 46 
at£® 46 omit) 

N-[2-px-;U^)^x~;U]t°UK[2,3-d]t 0, J^ 
v>-5-7S>(35mg).xh^tKP7^>(0.5ml). 
*$S-)l(2m\) x 7K(0.5ml)0)E£«||C«3^J|S 
B£^h^A(47mg)£Jina_, 4 mm 40 tfiPgftil 



2003-11-11 

ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 21 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.75 g ) with including p-toluenesulfonic acid acid 
monohydrate (22 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 10 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.1 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] 
(ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [ (3 
and 5 -dimethyl -4- isooxazolyl ) methyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 45 ) (0.28 g ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.80- 1.93 (1 H,m), 2.03 -2.12(1 H,m),2.22 (3 H, s ), 
2.42 (3 H, s ), 2.51(3 H, s ), 3.18 - 3.26 (1 H, m ), 3.29 - 3.38 
(1 H, m ), 3.80 (1 H, d, J=6.6Hz ), 4.47 - 4.52 (1 H, m ), 4.55 
(1 H,d, J=l 5.0Hz ),4.81 (1 H, d, J=l 5.0Hz), 6.32(1 H, t, 
J=2.4Hz), 6.38 (1 H, dd, J=2.1Hz , 8.1Hz), 6.43 (1 H, dd, 
J=1.5Hz , 7.8Hz ), 6.89 - 6.92 (1 H, m ), 7.00 (1 H, t, 
J=2.1Hz), 7.05 (1 H, ddd, J=1.2Hz , 2.1Hz , 8.1Hz ),7.16 (1 
H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.08 (1 H, s ). 

[0074] 

Working Example 46 
(Production of compound 46 ) 

N- [2 - (phenylthio ) phenyl ] pyrido [2 and 3 -d ] pyrimidine 
-5-amine (35 mg ), tetrahydrofuran (0.5 ml ), methanol (2 
ml ), equivalentof 4 hours 40 heating and refluxing it made 
mixture of water (0.5 ml ) including the sodium periodate (47 
mg )• 
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x^y-;u=i0:i)lc#Lfc o 

l JK[2,3-d]t°'J5v>-5-T5>(^b^^ 46)(28mg) 

'H-NMR(CDCl 3 ,300MHz) S 6.79(1 H,d,J=5.4H 
z), 7.1 3-7.2 l(3H,m), 7.34(2H,d,J=6.9Hz), 7.60 
(2H,brs), 7.84(1 H,d,J=7.8Hz), 8.65(1 H,d,J=5.4 
Hz), 9.48(lH,brs), 9.71(lH,brs), 10.00(1 H,brs). 



[0075] 

mmm 47 

(fc*»47©ttt) 

2 > 8-i/yT;U-7 ) 8-vtKot O| JK[2,3-d]t 0| J5'i/>- 
5(6H)-^->(0.35g)fl)h;UX>j§^(10ml)lC4-[(2- 
TS^xx^y^-pxy— ;i/(1.3g)tp-h^x> 
*^7|Oli-*fn*(38mg)£i02.»24 B#PiJjJ)Q 

«Lfco 

2t*LT«*lc in *Wb-*-MJ^A*»*(lO 
ml). T-H^t Kn7?>(5ml)£EIGl&Sfc(2.0g)£ 
JPX.. 70 deg C 7? 6 SPelJf #Lfc 0 



^6x5ry-;kB»x^;u-i:io)lcftLfco 
LT 44(2<(2 3 8-v>TyU-5 3 6 3 7,8-T-h^tKPt°'J 

K[2,3-d]t 0, JSv>-5-^;u)Tsypx-;i/)x;u7 

7X;U]7i/— ^Kft^* 47)(O.l4g)£0f^fe$£ 
mp. 245-246 deg C 
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It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, it acquired N- [2 - (phenyl sulfinyl ) phenyl ] 
pyrido [2 and 3 -d ] pyrimidine -5-amine (compound 46 ) (28 
mg ) as the amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
6.79 (1 H, d, J=5.4Hz ), 7.13 - 7.21 (3 H, m ), 7.34 (2 H, d, 
J=6.9Hz ), 7.60 (2 H, brs ), 7.84 (1 H, d, J=7.8Hz ), 8.65(1 H, 
d, J=5.4Hz ), 9.48 (1 H, brs ), 9.71 (1 H, brs ), 10.00 (1 H, 
brs). 

[0075] 

Working Example 47 

(Production of compound 47 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and reflux ing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (2 -amino 
phenyl ) thio ] phenol (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethanol : ethylacetate =1 : 10 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 4 - itacquired [ (2 - (2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ) 
phenyl ) sulfanyl ] phenol (compound 47 ) (0.14 g ) as bright 
red crystal . 

mp.245-246deg C 
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C21H22N4OS-0. 2EtOAc£LT 










elemental analysis values 


C21H22N40S *0.2EtOAc doing 










Calcd. 


C, 66. 10; 




H, 


6. 01 ; 


N, 


1 & 


i 
i 


A 




Calcd. 


C66.10; 




H, 


6.01 ; 


N, 


14 


. 1 


4 




Found 




C, 65. 94 




H, 


5. 82 




N, 


14 


. 1 


7 




Found 




C65.94 




H, 


5.82 


3 


N, 


14 


. 1 


7 





'H-NMRCDMSO-d^OOMHz) 6 1 .83-1 .89(2H, 
m), 2.32(3H,s), 3.02-3.40(2H,m), 3.02(3H,s), 
4.6-4.7(1 H,m), 5.05(1 H,d,J=8.4Hz), 6.62-6.70(3 
H,m), 6.90(1 H,d,J=7.8Hz), 6.96-7.03(2H,m), 7. 
21-7.30(lH,m), 7.38(1 H,dd,J=1.8Hz,7.6Hz), 7.7 
4(lH,s), 9.58(lH,s). 

[0076] 

(it^fy 48 ©Sit) 

X^;U [5-((3-(3-^PP7iy*vpi-^)75 

y^-^^u^j-^tKpeuKp^-ditf'jsv^-s 

(5H)->f ;U]7-tTT— h(5.0g), xh^tKP7^>(6 
0ml). IN 7K^'lb^-h l JOA7K^^(60ml)(7);g^ 
ft£ 70 deg C -e 3 i*(ffla»Lfco 

B»£JnxT p h £ 4 tu 7K<tPlgx^;u£j[] 

SflSU »*lcimx*;u£to*T«ffiLfc*6 
S£2tttU Mx^UT^oT[5-(3-(3-£pp 
7xy+v)Txijy)-2-^;u-6,7-vtKPt°'JK 

[2 3 3-d]t 0| J5v>-8(5H)--r;U]PK(^^^48)(3. 
7g)£Wfeftfi£LT»fco 

mp.215-216 deg C 



<sup>K/sup>H-nmr (DMSO -d<sub>6</sub>, 200MHz );de 
1.83 - 1.89 (2 H } m ), 2.32 (3 H, s ), 3.02 - 3.40 (2 H, m ), 
3.02 (3 H, s ), 4.6 -4.7 (1 H, m ), 5.05 (1 H, d, J=8.4Hz ), 6.62 
- 6.70 (3 H, m ), 6.90 (1 H, d, J=7.8Hz ), 6.96 - 7.03 (2 H, m ), 
7.21 -7.30(1 H,m), 7.38 (1 H, dd, J=1.8Hz , 7.6Hz ), 7.74 (1 
H,s), 9.58(1 H,s). 

[0076] 

Working Example 48 
(Production of compound 48 ) 

ethyl [5 - (3 - (3 -chlorophenoxy ) phenyl ) amino ) -2- methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetate (5.0 g ), tetrahydrofuran (60 ml ), mixture of 1 
Nsodium hydroxide aqueous solution production liquid (60 
ml ) 3 hours was agitated with 70 deg C. 

It designated pH as 4 including acetic acid , separating it 
didincluding water and ethylacetate . 

water layer thrice was extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It concentrated, it filtered crystal which was 
precipitatedincluding ethylacetate in residue , washed with 
ethylacetate and itacquired [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetic acid (compound 48 ) (3.7 g ) 
as brown crystal . 

mp.215-216degC 





C22H21N403CI 


■0. 


2H20<tLT 




elemental analysis values 


C22H2 1 N40<SB>3</SB> CI 


*0. 


2 H2Q doing 


Calcd. 


C r 61. 67; 


H, 


. 5. 03; 


N, 


13. 08. 


Calcd. 


Q61.67; 


H, 


5.03 ; 


N, 


13.08. 
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Found 




C, 61. 33 




H, 


, 4. 99 




N, 


13. 03. 


Found 




C61.33 


5 


H, 


4. 99 




N, 


13.03 . 



^-NMRpMSO-d^OOMHz) 8 1 .76-2.02(2H, 
m), 2.30(3H,s), 3.42-3. 52(2H,m), 4.18(lH,d,J= 
17.2Hz), 4.37(lH,d,J=17.2Hz), 4.61(lH,brs), 6. 
14(lH,d,J=8.2Hz), 6.22(lH,dd,J=1.8Hz,7.6Hz), 
6.40-6.46(lH,m), 6.52-6.60(1 H,m), 6.92-7.00(1 
H,m), 7.03(lH,t,J=2.2Hz), 7.09-7. 17(2H,m), 7. 
38(lH,t,J=8.2Hz), 7.94(1 H,s). 

[0077] 

mmm 49 

(it^ty 49 ©SJ6) 

2 ) 8-v^;u-7 } 8-vtKnt 0, JK[2,3-d]t o USv>- 

5(6H)-^|->(0.35g)c7)h^X>^; , S(10ml)lC4-[(3 ) 

5-v7x-;u-iH-t°^y-;u-i--r;u)^;u]7=- 

U>(l.3g)<tp-h^X>X;U/1-x>^-7K?Q^(38m 

g)£*n*_. 25 KMAinastLfc. 

aMULxa^ic in *mb^hu^A*»jft(io 

ml), xh?tKn:7?>(5ml)<hEfq v $»*(2.0g)£ 
JP^ 70 deg C V 6 BUBtHtLfco 

EH**at4U *£imx^;u£JlP*T#»l, 

*ji*B»x^u7?2iattaiLfco 

vU*^U*7A^PVh^^-(PS|x^^) 

;l.^L.N-[4-((3,5-v^xx;U-lH-t°^/-;U-l- 
-f;i/)>5 L JU)7x-^]-2,8-S/>^;U-5,6 s 7,8-xh 

9)(90mg)£7^U77*£l/Cflfc o 

'H-NMR(CDCl 3 ,200MHz) (5 l .82-2. 1 8(2H,m), 
2.48(3H,s), 3.l6(3H,s), 3.26-3.49(2H,m), 3.65 
(lH,brs), 4.50(1 H,brs), 5.28(2H,s), 6.57(2H,d,J 
=8.8Hz), 7.30-7.4 l(8H,m), 7.87(2H,d,J=7.0Hz), 
7.99(lH,s). 

[0078] 



<sup>l</sup>H-nmr (DMSO -d<sub>6</sub>, 200MHz );de 
1.76 - 2.02 (2 H, m ), 2.30 (3 H, s ), 3.42 - 3.52 (2 H, m ), 
4.18(1 H, d,J=17.2Hz), 4.37(1 H, d, J=17.2Hz), 4.61 (1 H, 
brs ), 6.14 (1 H, d, J=8.2Hz ), 6.22 (1 H, dd, J=1.8Hz , 
7.6Hz ), 6.40 - 6.46 (1 H 5 m ), 6.52 - 6.60 (1 H, m ), 6.92 
-7.00 (1 H, m ), 7.03 (1 H, t, J=2.2Hz ), 7.09 - 7. 17 (2 H, m ), 
7.38 (1 H, t, J=8.2Hz ), 7.94 (1 H, s ). 

[0077] 

Working Example 49 

(Production of compound 49 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 25 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (3 and 5 
-biphenyl -lH-pyrazole -1- yl ) methyl ] aniline (1.3 g ) with 
including p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, N- [4 - (3 and 5 -biphenyl -lH-pyrazole -1- 
yl ) methyl ) phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 49 ) (90 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.82 - 2.18 (2 H, m ), 2.48 (3 H, s ), 3.16 (3 H, s ), 3.26 - 3.49 
(2 H, m ), 3.65(1 H, brs ), 4.50 (1 H, brs ), 5.28 (2 H, s ), 6.57 
(2 H, d, J=8.8Hz ), 7.30 - 7.41 (8 H, m ), 7.87 (2 H, d, 
J=7.0Hz), 7.99(1 H,s). 

[0078] 
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HJ&flll 50 

at£w so om&) 

2-y ; 3 1 ;i/-7,8-5?tKPbf l JK[2,3-d]t 0, J5i/>-5(6 

H) -7|->(0.39g) < t 4-(^PP>^;U)t 0| Jv>^^ 
&(0.40g)(D N,N-i?**jl"toUA7SK}g}ft(10m 

I) |C S 0 deg C T^*^±h'J^A(;Stts 60%. 



*JI*BBfcx^U-C 3 EtttiiLfc. 

x^y-;u=iO:l)lcf?fLf=, 

SHU »**h;n>(5ml)l::|gfrU 3-(3-^P 
p^iy+v)T- , J>(0.34g)(!: P -h;ux>x;i,* 
>$-7KfO$l(10mg)£i)D*.. 24 ftMft]J!&33IE 
Ltz a 

»«LT»*lc IN **fc+hU^A**5aE(l0 
ml), f"h7tKP?5>(5ml)fcEt&t&*(0.5g)£ 

» a. 70 deg c -e 3 mmmnuzo 



*«■**■*? 2 hi, fiipfi**-e i Hfti\ BS 

X*/— JU-10:l)lC#Lfco 
HLsN-[3-(3^PP7x;+vpi-;i/]-2-^ 

e'JK[2,3-d]bf' J5v>-5-75>«b^^ 50)(40m 
g)£7*;U77X£l/C»fco 

'H-NMRCCDCh^OOMHz)^ 1.89-2. 15(2H,m), 
2.47(3H,s), 3.24-3.52(2H,m), 3.84(lH,brs), 4.5 
5(lH,brs), 4.80(lH,d,J=15.8Hz), 5.0 l(lH,d,J=l 
5.6Hz), 6.33-6.48(3H,m), 6.90(1 H,ddd,J=1.2Hz, 
2.6Hz,8.2Hz), 7.00-7.28(6H,m), 8.13(lH,s), 8.5 
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Working Example 50 
(Production of compound 50 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.39 g ) with 4 - sodium hydride (oily , 60%, 0.1 9g ) 
was added to N, N- dimethylformamide solution (10 ml ) of 
(chloromethyl ) pyridine acetate (0.40 g ), slowly with 0 deg 

C. 

Gradually, temperature rise it made room temperature , 12 
hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

water layer thrice was extracted with ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, melted residue in toluene (5 ml ), 24 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.34 g ) with including p-toluenesulfonic acid acid 
monohydrate (10 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

Concentrating, in residue 3 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (0.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- (4 -pyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 50 ) (40 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.89 - 2.15 (2 H, m ), 2.47 (3 H, s ), 3.24 - 3.52 (2 H, m ), 
3.84 (1 H, brs ), 4.55(1 H, brs ), 4.80 (1 H, d, J=l 5.8Hz ), 5.01 
(1 H, d, J=15.6Hz ), 6.33 - 6.48 (3 H, m ), 6.90 (1 H, ddd, 
J=1.2Hz , 2.6Hz , 8.2Hz ), 7.00 - 7.28 (6 H, m ), 8.13(1 H, s ), 
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4-8.57(2H,m). 
[0079] 

(ft** 51 ©SJt) 

*3lHb*hy ^A(»tt* 60%, O.lg)*^*"*:/ 
■CafeL\N,N-5?^;U7|%;UA7SK(10ml)lC»5B 

0 deg C T* 2-yT^-7,8-vtKPt 0| jK[2 5 3-d]tf 
'J^V>-5(6H)-^>(0.40g)^iP^.. ^<D££ 30 

0 deg C TJ^n^T-bh— h'J^K0.20ml)ta 



mSTr$b[^Q^E7-feh-h'J;U(0.10ml)^iD 
*,20#«#Lfco 

m^^K^ft^-hU^ A(;fitts 60%. 21mg)£ 
Jin5L,3l*IHai*Lfco 



^*-y->-2:l)lCf*Lfco 

XflSU »**h;UX>(5mI)lC»ANL. 3-(3-*P 
P7i/**>)7x'J>(0.59g)<t p-h;UX>7JU/t% 
>»-*ft*(17mg)£in*.22 ttMi)n;fe93lE 

^■^>-2:l A^b^XT;U:^-9">=l:l)IC 
7X^ft^^*^h , J r >A(40mg)<!:fF^(0.04ml) 

2 [El. fflft^tt*-e 1 @2fet\ 

vU^^;u*^A<7PVh^^-(P^x^;U: 
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8.54- 8.57 (2 H,m). 
[0079] 

Working Example 5 1 
(Production of compound 5 1 ) 

You washed sodium hydride (oily , 60%, 0.1 g ) with hexane , 
suspension made N, N- dimethylformamide (10 ml ). 

30 minutes it agitated that way with 0 deg C 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.40 g ). 

With 0 deg C, it dripped bromo acetonitrile (0.20 ml ), 
temperature rise made gradually the room temperature , 2 
hours agitated. 

20 minutes it agitated with room temperature furthermore 
including bromo acetonitrile (0.10 ml ). 

3 hours it agitated with room temperature including sodium 
hydride (oily , 60%, 21mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane =2:1 ). 

It concentrated, melted residue in toluene (5 ml ), 22 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.59 g ) with including p-toluenesulfonic acid acid 
monohydrate (17 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane =2:1 ethylacetate :hexane=l:l ). 

Concentrating, it melted residue in methanol (5 ml ), 1 hour 
itagitated with room temperature sodium cyanoborohydride 
thorium (40 mg ) with including acetic acid (0.04 ml ). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
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^*^>=l:l)ICttLfco 

;l^L,[5-(3-(3^PP^x/+v)7-'jy)-2-y 
5 L ;U-6,7.S?tKPtf l JK[2 > 3-d]tfU5S/>-8(5H)- 
^U]7-feh-hWfc£tt 51)(103mg)£»tt 

l H-NMR(CDCl 3 ,200MHz) 5 1 ,98-2.25(2H,m), 
2.54(3H,s), 3.39-3.50(lH,m), 3.54-3.67(lH,m), 
3.85(1 H,d,J=6.6Hz), 4.52(1 H,d,J=17.2Hz), 4.5 
6(lH,brs), 4.80(1 H,d,J=17.2Hz), 6.34-6.48(3H, 
m), 6.92(lH,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.01(1 
H,t,J=1.8Hz), 7.06(lH,ddd,J=1.2Hz,2.2Hz,8.0H 
z), 7.17(lH,t,J=8.0Hz), 7.25(1 H,t,J=7.8Hz), 8.2 
0(1 H,s). 

[0080] 

MMm 52 
(it^ty 52 Oiiig) 

[5-(3-(3-<7PP^x/^v)T-»jy)-2->^;U-6,7- 
vtKPt° f jK[2,3"d]t°'J5v>-8(5H)--r;L,]StK 
(88mg), : E;Uix , J>(45mg). l-tKP^rV^> % / 
MJ7 % /— JU— *fP*K48mg)fl!> N,N-i^JU* 
;UA7£K(5ml)^;^lZ s JW-(3-Wf* 
7£/^Pt o ^)^^7t?i;^=KiS^^(60mg)^in 

s..SS-e20i*lHaHfLfco 



S/U*y^P-eh^57^-(«*tt, 
>U)lCftLfc 0 

liL,N-[3-(3^PP7iy*vpxz;i,].2^ 

6,7 5 8-^h7tKPt 0| JK[2 ) 3-d]t 0, J£v>-5-7£> 
tfb««l 52)(66mg)*7 J E;U7r^tLT»fco 

'H-NMRJCDCl^OOMHz) 5 1.95-2.22(2H,m), 
2.45(3H,s), 3.32-3.42(lH,m), 3.58-3.73(9H,m), 
4.07(lH,brs), 4.20(lH,d,J=16.0Hz), 4.56(lH,br 
s), 4.72(lH,d,J=16.0Hz), 6.35-6.39(2H,m), 6.44 
-6.49(1 H,m), 6.88-6.94(lH,m), 7.00-7.28(4H, 
m), 8.08(lH,s). 

[0081] 

HJStflJ 53 

(it^W) 53 <om&) 

7K*<b-j-hU^A(ifttt, 60%, 0.10g)S^**> 
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(ethylacetate :hexane=l:l ). 

It concentrated, it acquired [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetonitrile (compound 51 ) (103 
mg ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.98 - 2.25 (2 H, m ), 2.54 (3 H, s ), 3.39 - 3.50 (1 H, m ), 
3.54 - 3.67 (1 H, m ),3.85 (1 H, d, J=6.6Hz ), 4.52 (1 H, d, 
J=17.2Hz ), 4.56 (1 H, brs ), 4.80 (1 H, d, J=17.2Hz ), 6.34 - 
6.48 (3 H, m ), 6.92 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.2Hz ), 7.01 
(1 H,t, J=1.8Hz),7.06(l H, ddd, J=1.2Hz , 2.2Hz , 8.0Hz ), 
7.17 (1 H, t, J-8.0Hz ), 7.25 (1 H, t, J=7.8Hz ), 8.20 (1 H, s ). 

[0080] 

Working Example 52 

(Production of compound 52 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (88 mg ), morpholine (45 mg ), 1 -hydroxybenzotriazole 
azole monohydrate to N, N- dimethylformamide (5 ml ) 
solution of the(48 mg ), 20 hours it agitated with room 
temperature 1 -ethyl -3- including (3 -dimethylaminopropyl 
jpl 1 ) carbodiimide acetate (60 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , dried with magnesium sulfate . 

It attached on [shirtkagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 -morpholinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 52 ) (66 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.95 - 2.22 (2 H, m ), 2.45 (3 H, s ), 3.32 - 3.42 (1 H, m ), 
3.58 - 3.73 (9 H, m ),4.07 (1 H, brs ), 4.20 (1 H, d, 
J-16.0Hz ), 4.56 (1 H, brs ), 4.72 (1 H, d, J=16.0Hz ), 6.35 - 
6.39 (2 H, m ), 6.44 - 6.49 (1 H, m ),6.88 - 6.94 (1 H, m ), 
7.00 - 7.28 (4 H, m ), 8.08 (1 H, s ). 

[0081] 

Working Example 53 
(Production of compound 53 ) 

You washed sodium hydride (oily , 60%, 0. 1 Og ) with 
hexane , suspension made N, N- dimethylformamide (10 ml ). 
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0 deg C Tf 2->^;U-7,8-vtKPt: 0| JK[2,3-d]tf 
U5S/>-5(6H)-*>(0.40g)£iH** ^CDSS 20 

0 deg CTr2-^PP-N,N-v>^;UT-tzh7^K(0. 
28ml)*iirFUffi*lcSffllC#;HU 12 RIM] 



-(D*S0 B B$h;Ux>(5ml)ICj#ANL,3-(3-^PP^ 
xy+2/)7-U>(0.59g)t p-h;Ux>7JU,-tC/|£ 
-7KfP^(l7mg)£fiP*_, 24 ftffflllPjSftilSlELfco 

t&»B^**±hU^A*£to** HFlftx^u 
©^36^ft»x^;u:x5ry— jU=iO:l)lc#L 

fco 

7Km^/tx^^^h , J^7A(59mg)ctP^(0.06ml) 



;u^iPK_-c^Lfeo 
*«*Sitx^;u-e l mttttlU 

S/'J^^UA^A^p^hy^-r-CftUx^^) 

;IffiL.2-[5-(3-(3-^PP^xy^v)7x'jy)-2- 
^Jl/-6J-vtKPt 0| JK[2,3-d]t°'J5^>-8(5H)- 
-f;U]-N f N-e5^;U7-bh7SK(ft^«B 53)(l70 
mg)$-7^E;U^rX<!:Lr!#fco 

l H-NMR(CDCl 3 ,200MHz)fi l .94-2.08(lH,m), 
2.10-2.24(lH,m), 2.44(3H,s), 2.98(3H,s), 3.11 
(3H,s), 3.29-3.37(lH,m), 3.57-3.71(lH,m), 4.1 
2(lH,d,J=7.4Hz), 4.18(lH,d,J=16.2Hz), 4.54(1 
H,brs), 4.75(lH,d,J=16.2Hz), 6.33-6.37(2H,m), 
6.44-6.50(lH,m), 6.91(lH,ddd,J=1.2Hz,2.2Hz, 
8.0Hz), 7.00-7. 08(2H,m), 7.15(lH,t,J=8.4Hz), 
7.23(1 H,t,J=7.8Hz), 8.06(1 H,s). 
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20 minutes it agitated that way with 0 deg C 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.40 g ). 

2 -chloro -N, N- dimethylacetamide it dripped (0.28 ml ) with 
0 deg C, temperature rise made gradually the room 
temperature , 12 hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

thrice it extracted water layer with ethylacetate , gathered 
organic layer ,dried with magnesium sulfate . 

It concentrated, recrystallization it did crystal which was 
precipitatedfrom hexane -ethylacetate . 

It melted this crystal in toluene (5 ml ), 24 hour heating and 
retluxing it did 3 - (3 -chlorophenoxy ) aniline (0.59 g ) with 
including p-toluenesulfonic acid acid monohydrate (17 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

Furthermore it extracted water layer with twice ethylacetate , 
gathered organic layer and dried with potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
only ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (5 ml ), 40 
minutes itagitated with room temperature sodium 
cyanoborohydride thorium (59 mg ) with including acetic acid 
(0.06 ml ). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

one time it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N, N- dimethylacetamide it acquired (compound 
53 ) (170 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.94-2.08 (1 H,m), 2.10 -2.24(1 H, m ), 2.44 (3 H, s ), 
2.98 (3 H, s ), 3.1 1(3 H, s ), 3.29 - 3.37 (1 H, m ), 3.57 - 3.71 
(1 H, m ), 4.12 (1 H, d, J=7.4Hz ), 4.18 (1 H, d, J=16.2Hz ), 
4.54 (1 H, brs ), 4.75(1 H, d, J=16.2Hz ), 6.33 - 6.37 (2 H, 
m), 6.44-6.50(1 H, m ), 6.91 (1 H, ddd, J=1.2Hz , 2.2Hz , 
8.0Hz ), 7.00 - 7.08 (2 H, m ), 7.15 (1 H, t, J=8.4Hz ),7.23 (1 
H, t, J=7.8Hz), 8.06(1 H, s ). 



Page 124 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



JP2003321472A 



2003-11-11 



[0082] 

54 

(itS® 54 ©Sit) 

7KfHb:J-HJOA(;S1±, 60%, 0.20g)£^*-*> 
T^l\NJM-^;^U/1^A75K(20ml)IC§8j§ 

0 deg C T* 2->^^-7,8-vtKotf'JK[2 > 3-d]t 0 
l J5v>-5(6H)-7|->(0.80g)^JPX. > ^-<D££ 20 

0 deg CT'3?P^i^x^U(0.60ml)£;i£TU 
^■9->=l:l)|C#Uc, 

XftU J8*£h;i/X>(10ml)l~»frU 3-(3-$ 
P P7i^>)7-'J>(1 .2 lg)t p-mh>tju 
*>H-*ftK!l(43mg)*a*. 13 ftlHMmJRJI 

•ettttiLfc. 

ii^LT^i$$x^/-;^(l0ml)lc<!:A^L, v7/ 
7K^^b7^^m^-h l J^A(0.28g)i:KM(0.26ml) 

£JniUSffl^i5#«m.fco 

Ltzo 

-N**>=l:l)lC#Lfc 0 

MSUX^U [5-(3-(3-^nP7x/*v)7xij 
y)-2->^;u-6,7- v t KP t° U K[2,3-d] t°U S V>-8 
(5HK;U]7-feT— K^b** 54)(0.50g)£«tt 

'H-NMRCCDCl^OOMHz) 5 1.29(3H,t,J=6.9Hz), 
1.96-2.06(1 H,m), 2. 12-2.2 l(lH,m), 2.45(3H, 
s), 3.32-3. 39(lH,m), 3.56-3.64(lH,m), 3.93(1 



[0082] 

Working Example 54 

(Production of compound 54 ) 

You washed sodium hydride (oily , 60%, 0.20g ) with 
hexane , suspension made N, N- dimethylformamide (20 ml ). 

20 minutes it agitated that way with 0 deg C 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.80 g ). 

It dripped ethyl bromoacetate (0.60 ml ) with 0 deg C, 
temperature rise made gradually the room temperature , 12 
hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane=l:l ). 

It concentrated, melted residue in toluene ( 1 0 ml ), 13 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(1 .21 g ) with including p-toluenesulfonic acid acid 
monohydrate (43 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, it melted residue in ethanol (10 ml ), 15 min 
itagitated with room temperature sodium cyanoborohydride 
thorium (0.28 g ) with including acetic acid (0.26 ml ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane=l:l ). 

It concentrated, it acquired ethyl [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetate (compound 54 ) (0.50 g ) as 
oil. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.29 (3 H, t, J=6.9Hz), 1.96-2.06(1 H, m ), 2.12 - 2.21 (1 H, 
m ), 2.45 (3 H, s ), 3.32 -3.39 (1 H, m ), 3.56 - 3.64 (1 H, m ), 
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H,brs), 4.19(lH,d,J=17.4Hz), 4.21(2H,q,J=6.9H 
z), 4.55(lH,brs), 4.58(1 H,d,J=17.4Hz), 6.35-6.3 
9(2H,m), 6.44-6.48(1 H,m), 6.91(1 H,ddd,J=0.9H 
z,2.1Hz,8.4Hz), 7.01(1 H,t,J=1.8Hz), 7.06(1 H,dd 
d,J=0.9Hz,2.1Hz,8.1Hz), 7.16(lH,t 5 J=8.1Hz), 7. 
24(lH,t,J=8.1Hz), 8.10(lH,s). 

[0083] 

Hite#j 55 

(it£ty} 55 <D&&) 

[5-(3-(3-^PP7xy*S/)7— U/)-2-y^;U-6,7- 
i?tKPbfUK[2 > 3-d]fcf»J5i?>-8(5H)->f;U]ftil 
(85mg)<t l-tKP+v^>yh , J7l/-;U7> : E 
x^Ai£(46mg)<7> N,N-v>TJb/MUA7SK(5 
ml)»5ftlC, l-XT;U-3-(3-v/^;U7S/^Pt° 

;u)*;u*s?-f sK*H»(58mg)*lip*, ia-e 

3 HIB«#Lfco 

;kx$y— JU=10:l)lCftLfco 

LT 2-[5-(3-(3-^PP7xy+i/)7xijy)-2-^ 
;U-6 5 7-vtKPt°UK[2,3-d]t 0, JSv>-8(5H)-f 
;U]7-feh75K(<b*ftl 55)(65mg)£*ftfettfli: 
LT»fc. 

mp. 125-126 deg C 



3.93(1 H, brs), 4.19(1 H, d, J=17.4Hz ), 4.21 (2 H, q, 
J=6.9Hz ), 4.55 (1 H, brs ), 4.58 (1 H, d, J=17.4Hz ),6.35 - 
6.39 (2 H, m ), 6.44 - 6.48 (1 H, m ), 6.91 (1 H, ddd, 
J=0.9Hz, 2.1Hz, 8.4Hz), 7.01 (1 H, t, J=1.8Hz ), 7.06 (1 H, 
ddd, J=0.9Hz , 2.1Hz , 8.1Hz ), 7.16 (1 H, t, J-8.1Hz ),7.24 (1 
H, t, J=8.1Hz), 8.10(1 H,s). 

[0083] 

Working Example 55 

(Production of compound 55 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (85 mg ) with 1 -hydroxybenzotriazole azole ammonium 
salt to N, N- dimethylformamide (5 ml ) solution of (46 mg ), 
3 -day period it agitated with room temperature 1 -ethyl -3- 
inc hiding (3 -dimethylaminopropyl jpl 1 ) carbodiimide 
acetate (58 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and 2 - itacquired [5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetamide (compound 55 ) (65 mg ) as colorless 
crystal . 

mp.l25-126degC 





C22H22N502CI 


tLX 








elemental analysis values 


C22H22N502C1 


With doing 








Calcd. 


C, 62. 34; 


H, 


5. 23; 


N, 


16.52. 


Calcd. 


C,62.34; 


H, 


5.23; 


N, 


16.52 . 


Found 




C, 62. 15 




H, 


4. 96 


N, 


16. 42. 


Found 




C62.15 




H, 


4. 96 


N, 


16.42 . 



'H-NMI^CDCh^OOMHz) 6 1.97-2.07(lH,m), 
2.11-2.20(lH,m), 2.48(3H,s), 3.42-3.49(lH,m), 

3.57-3.69(lH,m), 3.91(lH,brs), 4.23(lH,d,J=l 
5.6Hz), 4.31(lH,d,J=15.6Hz), 4.54-4.59(1 H,m), 

5.44(lH,brs), 6.27(lH,brs), 6.35(lH,t,J=2.1H 
z), 6.39(lH,dd,J=2.4Hz,8.1Hz), 6.44-6.47(lH, 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.97 - 2.07 (1 H, m ), 2.1 1 - 2.20 (1 H, m ), 2.48 (3 H, s ), 
3.42 - 3.49 (1 H, m ),3.57 - 3.69 (1 H, m ), 3.91 (1 H, brs ), 
4.23(1 H,d, J=15.6Hz),4.31 (1 H, d, J=15.6Hz ), 4.54 - 4.59 
(1 H, m ), 5.44 (1 H, brs ),6.27 (1 H, brs ), 6.35 (1 H, t, 
J=2.1Hz ), 6.39 (1 H, dd, J=2.4Hz , 8.1Hz ), 6.44 - 6.47 (1 H, 
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m), 6.91(lH,ddd,J=0.9Hz,2.4Hz,8.4Hz), 7.01(1 
H,t,J=2.4Hz), 7.04-7. 14(lH,m), 7.19(lH,t,J=8.4 
Hz), 7.26(lH,t,J=8.4Hz), 8.12(lH,s). 

[0084] 

mmm 56 

(it^ty 56 (7)Sii) 

[5-(3-(3-<7 P P 37i/ * V)T~ »J /)-2-* T^-6,7- 
vtKPt 0| jK[2 s 3-d]t°'JSv>-8(5H)->fyU]fF^ 
(85mg), h'JX^;UT5>(0.06ml), *^U75> 

*ilfi(20mg). i-tKp+i/K^yhUTy-yu 

-7KfP%(46mg)(7) N,N-v>T;U*JUA75K(5 
ml)»»lC % l-X^U-3-(3-v^U7^:/Pt 0 
;U)*;U7t?S/-f 5K«»*(58mg)$JlPK., SSt? 
11 B*IH«ttLfco 

/kx£/— ^U-10:l)lCftLfc. 

sttu »**>rv^pif ;ux~x;u^&mga 

LT 2-[5-(3-(3-<7PP7xy+^>)7xijy)-2-^ 
^J-S/tKPtfUKp^-dieys^^-SCSH)-^ 
;U]-N-^;U7-bhT5K(ft**l 56)(50mg)£& 

mp. 141-143 deg C 



m ), 6.91 (1 H, ddd, J=0.9Hz , 2.4Hz , 8.4Hz ), 7.01 (1 H, t, 
J-2.4Hz ), 7.04 -7.14(1 H,m), 7.19(1 H,t, J=8.4Hz), 7.26 
(1 H, t, J=8.4Hz), 8.12(1 H,s). 

[0084] 

Working Example 56 

(Production of compound 56 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (85 mg ), triethylamine (0.06 ml ), methylamine acetate 
(20 mg ), 1 -hydroxybenzotriazole azole monohydrate to N, 
N- dimethylformamide (5 ml ) solution of (46 mg ), 1 1 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (58 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, recry stall ization did residue from isopropyl 
ether and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ]-N- methyl acetamide it acquired (compound 56 ) (50 
mg ) as colorless crystal . 

mp.l41-143degC 





C23H24N502CI 


•O. 


1H20<tLT 








elemental analysis values 


C23H24N502C1 


*0. 


1 H20 doing 








Calcd. 


C, 62. 82; 


H, 


5. 55; 


N, 


15. 93. 


Calcd. 


C62.82; 


H, 


5.55; 


N, 


15.93 . 


Found 




C, 62. 62 




H, 


5. 35 




N, 


15.87. 


Found 




C,62.62 




H, 


5.35 




N, 


15.87 . 



1 H-NMR(CDCl 3 ,200MHz) 6 1 .95-2. 1 7(2H,m), 
2.49(3H,s), 2.83(3H,d,J=4.8Hz), 3.39-3.67(2H, 
m), 3.87(lH,d,J=7.2Hz), 4.24(2H,s), 4.56(1 H,b 
rs), 6.33-6.48(4H,m), 6.91(1 H,ddd,J=1.0Hz,2.6 
Hz,8.2Hz), 7.00-7.09(2H,m), 7.17(lH,t,J=8.0H 
z), 7.25(1 H,t,J=7.8Hz), 8.12(lH,s). 

[0085] 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.95-2.17 (2 H, m ), 2.49 (3 H, s ), 2.83 (3 H, d, J=4.8Hz ), 
3.39 - 3.67 (2 H, m ), 3.87(1 H, d, J=7.2Hz ), 4.24 (2 H, s ), 
4.56 (1 H, brs ), 6.33 - 6.48 (4 H, m ), 6.91 (1 H, ddd, 
J=1.0Hz , 2.6Hz , 8.2Hz ), 7.00 - 7.09 (2 H, m ), 7.17(1 H, t, 
J-8.0Hz ), 7.25 (1 H, t, J=7.8Hz ), 8.12 (1 H, s ). 

[0085] 
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mmm 57 

(it£ty 57 (OSIiifi) 

[5-(3-(3-<7 □ □ 37i/ * V)7- U /)-2->^;U-6,7- 
vtKPt°'JK[2,3-d]t 0| J = v>-8(5H)--r;U]^ 
(lOOmg). l->^;Ut°^v>(36mg)s 1-tKP* 
V^>7h , J7 7 y-^-7KW^(55mg)CD N,N-v 
>^;U7t^;UAT5K(5ml)}SjaiC. l-X^;U-3-(3- 

mg)£*n*. SSt? 12 ftlHBIttLfco 



7KH£ 2 BftKx^i/ettfflU Vfllll^ftA 

;U:X^y-^=10:l)lC^Lfc o 

IiL,N-[3-(3^PP7iy+y)7i-;H-2^ 
f^-8-[2-(4-/f;b-l-tX7V-Jl/)-2-t+VX 
^U]-5 s 6,7,8-^h^tKne'JK[2,3-d]t 0, J=v>- 
5-75>(1b£^ 57)(0.11g)£7^U7rXfcLT 

'H-NMRCCDCl^OOMHz) 8 2.00-2.22(2H,m), 
2.33(3H,s), 2.38-2.50(4H,m), 2.45(3H,s), 3.32- 
3.40(lH,m), 3.58-3.69(5H,m), 4.09(lH,brs), 4. 
1 8(1 H,d,J=l 6.0Hz), 4.54(lH,brs), 4.75(lH,d s J= 
16.0Hz), 6.34-6.37(2H,m), 6.44-6.48(1 H,m), 6. 
91(1 H,ddd,J=l .2Hz,2 .2Hz,8.2Hz), 7.00-7.08( 1 H, 
m), 7.15(lH,t,J=8.2Hz), 7.24(1 H,t,J=8.0Hz), 8. 
07(lH,s). 

[0086] 

mmm 58 

(itSty 58 (DMfe) 

TKIMM-MJ^ A(»tt, 60%. 36mg)*-N+tl-> 
r*)ifel\ N,N-v^;U^UAT5K(5ml)[c!S^ 

0 deg C-eN-[3-(3-^PP7i/+vpi-;i/]-2 
-^;U-5,6 f 7,8-x^tKPtTUK[2 f 3-d]tf l JS2/ 
>-5-75>(0.15g)*ft]X, ^(7)^* 20 #L 

fc. 

0 deg C V 2-:?P^-N,N-vX^UX£>7^> 
JMb**t6(0.12g)£*n*. 1ST 12 R$[UL 50 
deg C-e5B*W«m*fco 

ML* *<tP&x^U£^T##Lfc 0 



2003-11-11 

Working Example 57 

(Production of compound 57 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (100 mg ), 1 -methyl piperazine (36 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 -methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 57 ) (0.1 1 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.00 - 2.22 (2 H, m ), 2.33 (3 H, s ), 2.38 - 2.50 (4 H, m ), 
2.45 (3 H, s ), 3.32 -3.40 (1 H, m ), 3.58 - 3.69 (5 H, m ), 4.09 
(1 H, brs ), 4.18 (1 H, d, J=16.0Hz ), 4.54 (1 H, brs ), 4.75 (1 
H, d, J=16.0Hz ), 6.34 -6.37 (2 H, m ), 6.44 - 6.48 (1 H, m ), 
6.91 (1 H, ddd, J=l. 2Hz, 2.2Hz, 8.2Hz), 7.00-7.08(1 H, 
m ), 7.15 (1 H, t, J=8.2Hz ), 7.24 (1 H, t, J=8.0Hz ),8.07 (1 H, 
s). 

[0086] 

Working Example 58 

(Production of compound 58 ) 

You washed sodium hydride (oily , 60%, 36mg ) with 
hexane , suspension made N, N- dimethylformamide (5 ml ). 

20 minutes it agitated that way with 0 deg C N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido including [2 and 3 -d ] pyrimidine -5-amine (0.15 g ). 

With 0 deg C with room temperature 12 hours, 5 hours it 
agitated with 50 deg C 2 -bromo -N, N- diethyl ethane amine 
odor including conversion hydrogen salt (0.12 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
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muzo 

#Lfc. 

?HSL.N-[3-(3-^PP^xy^vpxn;U]-8-[2- 
(vX^;U75y)X5 L ;U]-2->5 1 ^-5,6 ) 7,8--Th ; 7 
tKPe»JK[2,3-d]e«J3??>-5-75>«b** 58) 
(5lmg)£;tttt1*lfcLT»fco 

'H-NMR^DCl^OOMHz) d 1.04(6H,t,J=6.8Hz), 
1.85-1. 96(lH,m), 2.06-2. 14(1 H,m), 2.46(3H, 
s), 2.54-2.68(6H,m), 3.34-3.43(lH,m), 3.48-3.6 
8(2H,m), 3.75-3.88(2H,m), 4.48(lH,brs), 6.33- 
6.47(3H,m), 6.89-6.93(1 H,m), 7.00-7.07(2H,m), 
7.15(lH,t,J=8.0Hz), 7.24(lH,t,J=8.0Hz), 8.01 
(lH,s). 

[0087] 

mmm 59 

(fc^tt 59 OTglit) 

[5-(3-(3-^PP^xy+v)7x'jy)-2^^^-6,7- 
vtKPt o, JK[2 9 3-d]t 0| J5i/>-8(5H)--<;U]PK 
(0.10g). l-^>v;Ut°^7V>(63mg), 1-tKP 
*5/'<> % /K'J7!/— ;U-*»»(55mg)© N,N- 
v>^;U7t%;UA75K(5ml)5§?aiC s i-x^;u-3- 

(3-5?^;u75y^ae;u)*;b7fi5?-f5Kia»ta 

(69mg)*lPK.. MET? 9 H H«#Lfc 0 



^«B**"e 2 @, fiafctt*-e 1 Eft 
i/y*y;u^pvh^7-f-(«iatt. mm^ 

;l^L.N-[8-(2-(4-^>v;U-l-t°><^vx;U)-2- 
**VX^;U)-2->^;U-5 f 6 i 7 i 8--Th5tKPtf , J 
Kp^-dltfUSi/^-S-^^Ul-N-P^-^PP^x/ 
*v)7xx;U]75>(<b£$&] 59)(99mg)£7^;U 

^-NMRCCDCb^OOMHz) 5 1.9-2.2(2H,m), 2.4- 
2.6(4H,m), 2.44(3H,s), 3.32-3.41(lH,m), 3.5-3. 
7(5H,m) 5 3.55(2H,s), 4.02(1 H,d,J=7.6Hz), 4.19 
(lH,d,J=16.2Hz), 4.54(lH,brs), 4.72(lH,d,J=16. 
2Hz), 6.34-6.38(2H,m), 6.45(1 H,d,J=8.0Hz), 6. 
91(lH,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.00-7.08(2H, 
m), 7.15(lH,t,J=8.6Hz), 7.20-7.34(5H,m), 7.24 
(lH,t,J=8.0Hz), 8.07(1 H,s). 

[0088] 



2003-11-11 

organic layer , washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate :hexane =1:2 only ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - 
(diethyl amino ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 58 ) (51 mg ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.04 (6 H, t, J=6.8Hz), 1.85- 1.96(1 H, m ), 2.06 - 2.14 (1 H, 
m ), 2.46 (3 H, s ), 2.54 -2.68 (6 H, m ), 3.34 - 3.43 (1 H } m ), 
3.48 - 3.68 (2 H, m ), 3.75 - 3.88 (2 H, m ), 4.48 (1 H, brs ), 
6.33- 6.47 (3 H, m ), 6.89 - 6.93 (1 H, m ), 7.00 - 7.07 (2 H, 
m ), 7.15 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.01 (1 H, 
s). 

[0087] 

Working Example 59 

(Production of compound 59 ) 

[5 - (3 - (3 -chlorophenoxy ) an i lino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), 1 -benzyl piperazine (63 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [8 - (2 - (4 -benzyl -1- piperazinyl ) - 2 
-oxo ethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 59 ) (99 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 1.9 
- 2.2 (2 H, m ), 2.4 - 2.6 (4 H, m ), 2.44 (3 H, s ), 3.32 - 3.41 
(1 H, m ), 3.5- 3.7 (5 H, m ), 3.55 (2 H, s ), 4.02 (1 H, d, 
J=7.6Hz ), 4.19 (1 H, d, J=16.2Hz ), 4.54 (1 H, brs ), 4.72 (1 
H, d, J=16.2Hz ), 6.34 - 6.38 (2 H, m ),6.45 (1 H, d, 
J=8.0Hz ), 6.91 (1 H, ddd, J=l .2Hz , 2.2Hz , 8.2Hz ), 7.00 - 
7.08 (2 H, m ), 7.15 (1 H, t, J=8.6Hz ), 7.20 - 7.34 (5 H, m ), 
7.24 (1 H, t, J=8.0Hz ),8.07 (1 H, s ). 

[0088] 
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mmm 60 

[5-(3-(3-^PP^xy+v)7-U/)-2->^>iU-6,7- 
vtKPt 0 UK[2,3-d]t 0 U^V>-8(5H)->r;U]PM 
(0.10g) v N 1 ,N , s N 2 -h l J^^X^>-l,2-v7^> 
(37mg) s l-tKP^V^>yh'J7 % /-;U-7KfP 
ife)(55mg)(D N,N-v/TJU/lNJl/A75K(5ml)^ 
5gElc % i-x^;u-3-(3-v^^;UTay^Pt°^)^ 
^U7t?i/>fSKfflKifi(69mg)*j!lPK.,Ma-e 9 B 
l»«»Lfco 



^U:X^y-;u=lO:l)lC#Lfco 

;l^L.2-[5-(3-(3-^7PP^xy^v)7xijy)-2- 
^;U-6 5 7-vtKPt°UK[2,3-d]t 0, J^v>-8(5H)- 

-r;u]-N-[2-(v>^;u7^y)x^>u]-N->T;u7 

-bh75K(<b^ifel 60)(78mg)£»tt«fl£LT» 

1 H-NMR(CDCl 3 ,300MHz)5 1.95-2.05(lH,m), 
2.13-2.19(2H,m), 2.26(3H,s), 2.32(3H,s), 2.44 
(3H,s), 2.57-2.65(1 H,m), 2.97(1.5H,s), 3.12(1.5 
H,s), 3.32-3.41(lH,m), 3.44-3.53(2H,m), 3.58- 
3.71(lH,m), 4.05-4.1 0(1 H,m), 4.19(0.5H,d,J-l 
6.2Hz), 4.25(0,5H,d,J=14.4Hz), 4.55-4.57(lH, 
m), 4.69(0.5H,d,J=16.2Hz), 4.76(0.5H,d,J=14.4 
Hz), 6.35-6.37(2H,m), 6.47(1 H,d,J=9.3Hz), 6.8 
9-6.92(lH,m), 7.01-7.06(3H,m), 7.15(1 H,t,J=8. 
4Hz), 7.24(1 H,t,J=8.4Hz), 8.06(1 H,s). 

[0089] 

6i 

(it$m 61 

[5-(3-(3-<7PP3?xy^v)7xijy)-2->5 1 yU-6,7- 
vtKPt 0 UK[2,3-d]t°»J^V>-8(5H)-r^]P^ 
(0.10g), ^>v;U^5 L ^75>(44mg), 1-tKP 
+v^>7h , J7V t -;U-7K?P%(55mg)<7) N,N- 
v*TJU*JUA75K(5ml);g&lc, l-x^^-3- 
(3-s?>^^75y^pe;u)*;u7|?S/^5Ktt»* 
(69mg)£Jin*. % MS-e 9 a iH«#Lfco 
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Working Example 60 

(Production of compound 60 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), N<sup>l</sup>, N<sup>l</sup>, 
N<sup>2</sup>-trimethyl ethane -1,2- diamine (37 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpll ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- [2 - (dimethylamino ) ethyl ] -N- methyl 
acetamide it acquired (compound 60 ) (78 mg ) as the oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.95 - 2.05 (1 H, m ), 2.13 - 2.19 (2 H, m ), 2.26 (3 H, s ), 
2.32 (3 H, s ), 2.44(3 H, s ), 2.57 - 2.65 (1 H, m ), 2.97 (1.5 H, 
s ), 3.12 (1.5 H, s ), 3.32 - 3.41 (1 H, m ), 3.44 - 3.53 (2 H, 
m),3.58-3.71 (1 H,m), 4.05-4.10(1 H, m ), 4.19 (0.5 H, d, 
J=16.2Hz ), 4.25 (0.5 H, d, J=14.4Hz ), 4.55 - 4.57 (1 H, m ), 
4,69(0.5 H, d, J=16.2Hz ), 4.76 (0.5 H, d, J=14.4Hz ), 6.35 - 
6.37 (2 H, m ), 6.47 (1 H, d, J=9.3Hz ) 6.89 - 6.92 (1 H, m ), 
7.01 - 7.06 (3 H, m ), 7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, 
J=8.4Hz), 8.06(1 H,s). 

[0089] 

Working Example 61 

(Production of compound 6 1 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), benzyl methylamine (44 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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;U:^"th>=l:l)IC^Lfc 0 

SAL, »**$Jx*;i,x--x;uA>e>iSI6gLT 
N-^>v;U-2-[5-(3-(3-^7 □ □ ^ v)T- 'J /) 
-2-^;U-6,7-vtKPt°UK[2 9 3-d]t°'J5v>-8(5 
HM;U]-N->«^;U7-bh75K(ft^*l 61)(67m 

mp. 124-125 deg C 



It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from diethyl 
ether and N- benzyl -2- [5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- methyl acetamide it acquired (compound 61 ) (67 
mg ) as colorless crystal . 

mp.!24-125degC 





C30H30N5O2CI 


•1. 1H20<hLT 






elemental analysis values 


C30H30N5O2C1 


* 1.1 H20 doing 


Calcd. 


C, 65. 77; 


H, 


5. 92; 


N, 


12. 


78. 


Calcd. 


Q65.77; 


H, 


5.92 ; 


N, 


12. 


78. 


Found 




C, 65. 68 




H, 


6. 02 




N, 


12. 


73. 


Found 


C65.68 


H, 


6. 02 




N, 


12. 


73. 



1 H-NMR(CDCl 3 ,200MHz)52.02(lH } brs), 2.15 
(lH,brs), 2.47(1. 5H,s), 2.48(1. 5H,s), 2.97(1. 5H, 
s), 3.03(1. 5H,s), 3.38(lH,brs), 3.67(lH,brs), 4. 
06-4.27(1 H,m), 4.47-4.87(lH,m), 6.37(2H,brs), 
6.47(lH,d,J=8.6Hz), 6.92(1 H,d,J=8.4Hz) 5 7.03 
-7.38(9H,m), 8.07(0.5H,s), 8.09(0.5H,s). 

[0090] 

HJSflJ 62 

(it£ty 62 

N-[3-(3-^PP7x/^rv)7x-;U]-2-^^;U-8-[2 
_(4_^^;U-l-t 0 /<7vri^)-2-^VX^;U]--5,6, 
7 } 8-^h^tKPt 0| JK[2 3 3-d]e'JSv>-5-T^ 
(ib£^57)(46mg)£, *^;U*)^A(CHIRALPA 
C AD.^+^->:X^y-^=l:l)|C^L,3fe^ 
Sltftdb'&ft 62)(22mg. >99.9%ee)£7^U7 

j^5ifcJfl£tiJ3§(Shodex OR-2, 470nm) 

'H-NMR X^MUIilb^fe 57 t-ikLfcp 
[0091] 

Hj5£#J 63 

(lb£^ 63 <om&) 

N-[3-(3-<7PP^x/^rv)7x-;U]-2-^;U-8-[2 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.02 (1 H, brs ), 2.15 (1 H, brs ), 2.47 (1.5 H, s ), 2.48 (1.5 H, 
s ), 2.97 (1.5 H, s ), 3.03 (1.5 H, s ),3.38 (1 H, brs ), 3.67 (1 H, 
brs ), 4.06 - 4.27 (1 H, m ), 4.47 - 4.87 (1 H, m ), 6.37 (2 H, 
brs ) s 6.47 (1 H, d, J=8.6Hz ),6.92 (1 H, d, J=8.4Hz ), 7.03 - 
7.38 (9 H, m ), 8.07 (0.5 H, s ), 8.09 (0.5 H, s ). 

[0090] 

Working Example 62 
(Production of compound 62 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (4 
-methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 57 ) (46 mg ),it attached on chiral column 
(CHIRALPACAD, hexane rethanol =1:1 ), it acquired optical 
isomer (compound 62 ) (22 mg , >99.9%ee ) as amorphous . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 57. 
[0091] 

Working Example 63 
(Production of compound 63 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (4 
-methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 
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7,8-xh^tKnbr 1 JK[2,3-d]t°'J5^>-5-75> 
(lb£^ 57)(46mg)£. ^r^;U*^A(CHIRALPA 
C AD.^+h>:X^y-;U=l:l)[C#L,3t^ 
S14<*(ib^^ 63)(23mg„ 99.9%ee)£T=E)l,7 
7X<hLtffc 0 

jS£#Jf&tiiS(Shodex OR-2.SJ£»fi470nm) 



'H-NMR X*£h;H*fc£ftl 57 t-SLfco 
[0092] 

mmm 64 

(<b*» 64 <DM&) 

2-[5-(3-(3-^PP7x/^rV)'7- l J/)-2-y5 1 ^-6, 
7-vtKPt°UK[2 ) 3-d]t° I J^v>-8(5H)--f;U]-N 5 
N-S/*^;U7*h7£Ktfb£*l 53)(100mg)£. 
^JU*^A(CHIRALCEL OJ. ^^>:X£ 
S-)\,=95:S)\ZttU 5te¥S1t{*(<b£tt 64)(45 
mg, 99.7%ee)Satt*l4:LT»fco 

i£^g^ai§ff(Shodex OR-2.fflOS»*470nm) 



] H-NMR X*$HU*ft:£tt 53 <t-SfeLfc 0 
[0093] 

mmm 65 

(1b^^ 65 ©»J6) 

2.[5-(3-(3^aP^x/+v)7~ , J>')-2-^;U-6 J 
7-vtKPt 0, jK[2,3-d]t°U = v>-8(5H)-^^]-.N, 
N-v>^;U7-bh75K(1b^fel 53)(100mg)£. 
^;U*J^A(CH1RALCEL OJ. 
y-;U=95:5)IC#L, *^ai±(*«b^« 65)(39 
mg, 99.6%ee)* atttttLTftfco 

te7tS^tH§ff(Shodex OR-2.Si|S»fi470nm) 



'H-NMR X^h;H±<b^«B 53 £-»Lfc 0 
[0094] 

mmm ee 

(it£ty 66 ©Sit) 

[5-(3-(3-^PP37xy^rv)7^ l jy)-2->^;U-6 5 7- 

vtKPt 0 'JK[2,3-d]t o USv>-8(5H)--r^]K^ 
(0.15g), l-7x~jL,t°^v>(86mg), 1-tKP^r 
V^>yh , J7V-;U-7K?Ptl(81mg)(7) N,N-v 
yT;i/^;UA75K(5ml)»aElc, l-XT^-3-(3- 

^^;u75y^Pt°;u)*^^v^^Kii^(o. 



2003-11-11 

-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine 
(compound 57 ) (46 mg ),it attached on chiral column 
(CHIRALPACAD, hexane :ethanol =1:1 ), it acquired optical 
isomer (compound 63 ) (23 mg , 99.9%ee ) as amorphous . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 57. 
[0092] 

Working Example 64 
(Production of compound 64 ) 

2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N, 
N- dimethylacetamide (compound 53 ) (100 mg ), it attached 
on chiral column (Chiralcel OJ, hexane :ethanol =95:5 ), it 
acquired the optical isomer (compound 64 ) (45 mg , 
99.7%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 53. 
[0093] 

Working Example 65 
(Production of compound 65 ) 

2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N, 
N- dimethylacetamide (compound 53 ) (100 mg ), it attached 
on chiral column (Chiralcel OJ, hexane :ethanol =95:5 ), it 
acquired the optical isomer (compound 65 ) (39 mg , 
99.6%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 53. 
[0094] 

Working Example 66 

(Production of compound 66 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 1 -phenyl piperazine (86 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(81 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
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iog)£*n*. sst 12 #r$mwLtzo 

LT N-[3.(3^PP7iy*v)7i-Jl/].2^f;i/ 
-8-[2-7|-+V-2-(4-^x~^-l-t 0 ^^v^.;U)X5 1 
;U]-5,6,7,8-x t KP bf U K[2,3-d] t: U 5 v>-5- 
75>(lb£^ 66)(0.13g)S*lfefSfli:Lr» 

mp. 165-166 deg C 



-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, separating it did including water and 
ethylacetate , 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl 
-8- [2 -oxo -2- (4 -phenyl -1- piperazinyl ) ethyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 66 ) (0.13 g )as colorless crystal . 



mp.!65-166degC 





C32H33N602CI 


tLX 








elemental analysis values 


C32H33N602C1 


With doing 








Calcd. 


C, 67. 54; 


H, 


5. 84; 


N, 


14. 77. 


Calcd. 


Q67.54; 


H, 


5.84; 


N, 


14.77 . 


Found 




C, 67. 57 




H, 


5. 91 


N, 


15. 02. 


Found 




C67.57 




H, 


5.91 


N, 


15.02. 



'H-NMRtCDC^OOMHz) 8 1.96-2.07(1 H,m), 
2.13-2.22(lH,m), 2.44(3H,s), 3.19(2H,t,J=4.8H 
z), 3.27(2H,t,J=5.4Hz), 3.35-3.42(lH,m), 3.62- 
3.70(1 H,m), 3.73-3.84(4H,m), 4.03(1 H,d,J=7.2 
Hz), 4.26(lH,d,J-15.9Hz), 4.54-4.58(1 H,m), 4. 
78(lH,d,J=15.9Hz), 6.35-6.38(2H,m), 6.47(1H, 
d,J=7.2Hz), 6.89-6.96(4H,m), 7.01-7.06(2H,m), 
7.15(lH,t,J=8.7Hz), 7.24(lH,t,J=8.1Hz), 7.29 
(lH,d,J=7.2Hz), 7.32(lH,d,J=7.2Hz), 8.08(1H, 
s). 

[0095] 

mmm 67 
at^ty 67 omm 

[5-(3-(3-^PP7xy*5/)7— 'J/>2->^;U-6,7- 
vtKPt°UK[2,3-d]t°U^v>-8(5H)--r^]i^K 
(0.15g). 4-(l-t°P , Jv-;U)t°^ l Jv>(82mg). 1- 
tKP^rV^>yh'J7 7 y-;U-7kft^)(81mg)(D 

N,N-S/^^;u*;uA75K(5mi)56aElc % 
;b-3-(3-v^;UT^/^Pt 0 yU)*;U7nv-r=Kig 

»*(o.iog)*»i*. m^x* 12 mmmnttzo 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.96 - 2.07 (1 H, m ), 2.13 - 2.22 (1 H, m ), 2.44 (3 H, s ), 
3.19 (2 H, t, J=4.8Hz ), 3.27(2 H, t, J=5.4Hz ), 3.35 - 3.42 (1 
H, m ), 3.62 - 3.70 (1 H, m ), 3.73 - 3.84 (4 H, m ), 4.03 (1 H, 
d, J=7.2Hz ), 4.26 (1 H, d, J-15.9Hz ),4.54 - 4.58 (1 H, m ), 
4.78 (1 H, d, J=15.9Hz ), 6.35 - 6.38 (2 H, m ), 6.47 (1 H, d, 
J=7.2Hz ), 6.89 - 6.96 (4 H, m ), 7.01- 7.06 (2 H, m ), 7.15 (1 
H, t, J=8.7Hz ), 7.24 (1 H, t, J=8.1Hz ), 7.29 (1 H, d, 
J=7.2Hz ) 7.32 (1 H, d, J-7.2Hz ), 8.08 (1 H, s ). 

[0095] 

Working Example 67 

(Production of compound 67 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 4 - (1 -pyrrolidinyl ) piperidine (82 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of (81 mg ), 12 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 
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;kx$y— ;u=i0:l)lcf+Lfc o 

»!8L,N.[3-(3-^ap^xy*$/px-;u]-2-> 
^;U-8-[2-^-*V-2.(4-(l-eP'J5/-;i/)-l-t?'<U 
V-;U)X^;U]-5 s 6 s 7,8-^h7tKPt°'JK[2,3-d] 
t°U5v>-5-y^>0b^^ 67)(99mg)£7 : fc^ 

, H-NMR(CDCl 3 ,300MHz) <S 1.42-1. 63(3H,m), 
1.80(2H,brs), 1 .95(4H,brs), 2.13-2.29(2H,m), 2. 
44(3H,s), 2.58(4H,brs), 2.76-2.86(1 H,m), 3.11- 
3.21(lH,m), 3.29-3.36(1 H,m), 3.57-3.65(lH,m), 
3.90(lH,d,J=13.8Hz), 4.08(lH,d,J=7.5Hz), 4.2 
l(lH 9 dd,J=11.4Hz,15.9Hz) s 4.38-4.42(1 H,m), 4. 
56(lH,brs), 4.76(lH,dd,J=12.0Hz,16.2Hz), 6.34 
-6.36(2H,m), 6.47(lH,d,J=9.0Hz), 6.89-6.92(1 
H,m), 7.01-7.06(2H,m), 7. 15(lH,t,J=l 1 .1Hz), 
7.23(1 H,t,J=8.1 Hz), 8.06(lH,s). 

[0096] 

mmm 68 

(it£W) 68 ©SJS) 

[5-(3-(3-^nP7iy*2/)7=.U-/)-2->?^-6,7- 
vtKPt 0, JK[2,3-d]t°USv>-8(5H)->f;U]ff® 
(0.15g) s N-(3-7S/^Pt°;U)^E;U7^'J>(76m 
g). l-tKP+v^>yh'JT7-;i/-7KWtl(8l 
mg)<7) N f N-S//^JU*;UA7SK(5ml)»i*l3 % 1 

-x^;u-3-(3-i/^;u75y^pe;u)*;U/Kv^ 

5K»»tt(o.iog)**p*. sjb-p 12 sraai*L 



*l*ft»x^^-e 2 EHSffiU 
*>«j*y;^PTh^7-f-(*»tt, »i£x^ 

^:X^y-;U=10:l)IC#Lfc o 

LT 2-[5-(3-(3-^PP^xy^rv)7x>jy)-2-yf 1 
^-6J-vtKPt°'JK[2,3-d]t 0 U^V>-8(5H)--f 

;u]-N-[3-(4-^;i/7t^'J— ;u)^Pt 0 ;u]7-tzh75K 

(ik^tt 68)(0.12g)^fe^ B B H< tLT#fco 
mp. 130-131 deg C 



2003-11-11 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (1 -pyrrol idinyl ) - 1 -bipyridinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 
-d ] pyrimidine -5-amine (compound 67 ) (99 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.42 - 1.63 (3 H, m ), 1.80 (2 H, brs ), 1.95 (4 H, brs ), 2.13 - 
2.29 (2 H, m ), 2.44(3 H, s ), 2.58 (4 H, brs ), 2.76 - 2.86 (1 H, 
m ), 3.1 1 - 3.21 (1 H, m ), 3.29 - 3.36 (1 H, m ), 3.57 -3.65 (1 
H, m ), 3.90 (1 H, d, J=13.8Hz ), 4.08 (1 H, d, J=7.5Hz ), 4.21 
(1 H,dd, J=l 1.4Hz, 15.9Hz ), 4.38 -4.42(1 H,m), 4.56(1 
H, brs ), 4.76 (1 H, dd, J=12.0Hz , 16.2Hz ) } 6.34 - 6.36 (2 H, 
m ), 6.47 (1 H, d, J=9.0Hz ), 6.89 - 6.92 (1 H, m ), 7.01 - 7.06 
(2 H, m ), 7.15 (1 H, t, J=l 1 .1Hz ), 7.23 (1 H, t, J=8.1Hz ), 
8.06(1 H,s). 

[0096] 

Working Example 68 

(Production of compound 68 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N- (3 -aminopropyl ) morpholine (76 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of (81 mg ), 12 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpll ) carbodiimide acetate (0.10 g). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, recry stall ization did residue from hexane 
-ethylacetate and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ]-N- it acquired [3 - (4 -morpholinyl ) propyl ] 
acetamide (compound 68 ) (0.12 g ) as colorless crystal . 

mp. 130-1 31 deg C 
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7C*##rfit C 29 H35N 6 0 3 C1 tLX 



Calcd. C,63.21; H,6.40; N,15.25. 

Found C,63.26; H,6.56; N,15.36. 

'H-NMRCCDCl^OOMHz) S 1.64-1. 73(2H,m), 
1.96-2.05(lH,m), 2. 10-2.1 8(1 H,m), 2.37-2.43(6 
H,m), 2.47(3H,s), 3.29-3.48(3H,m), 3.57-3.70 
(5H,m), 3.90(lH,d,J=6.9Hz), 4.19(lH,d,J=15.6 
Hz), 4.26(1 H,d,J=15.6Hz), 4.55(1 H,brs), 6.34- 
6.40(2H,m), 6.46(lH,dd,J=1.5Hz,7.8Hz), 6.90- 
6.93(1 H,m), 6.99(lH,brs), 7.01(1 H,U=2.1 Hz), 
7.04-7.08(1 H s m), 7.16(lH,t,J=7.8Hz), 7.24(1 H, 
t,J=8.1Hz), 8.11(lH,s). 

[0097] 

mmm 69 

(it^m 69 (DMit) 

[5-(3-(3-^PP7xy+v)7^. , J/)-2->^;U-6,7- 
i?tKPtf'JK[2 f 3-d]tf«J5i?>-8(5H)-^^]ft» 
(0.30g), t-3^ t°^v>-l-*;U7K^rvb- 
h(0.20g). l-tKP+v^>yhU7l/-^-7K 
fO^(0.16g)(DN,N-v^^;U7h;UATSK(5ml)Jt 
l-xT;u-3-(3-v^;U75-/^Ptf;U)* 

;b7t?i/^5K*il*(o.20g)SJ!iox.SS-e 12 b* 

l««*PLfc. 



S/U*^;u^a-7h^7-r-(**tt. 

x*y— JU=10:l)ICftLfco 

t-^JU 4-[(5-(3-(3-^PP?x/*v)7 
xijy)-2-^;u-6j-vtKPt 0| JK[2,3-d]t°USv 
>-8(5H)-^;U)7-t^;U]-l-t°^v>*>/U7fC+ 
i/l^-Klb^* 69)(0.36g)^7 : E;U^77 k <tLT 

'H-NMRfCDC^OOMHzJtf 1.49(9H,s), 2.02-2. 
20(2H,m), 3.34-3.70(10H,m), 4.04(1 H,d,J=7.4H 
z), 4.21(lH,d,J=15.8Hz), 4.55(1 H,brs), 4.74(1 
H,d,J=15.8Hz), 6.35-6.38(2H,m), 6.45-6.48(lH, 
m), 6.90-6.93(1 H,m), 7.00-7.07(2H,m), 7.15(1 
H,t,J=8.4Hz), 7.24(1 H,t,J=8.0Hz), 8.08(lH,s). 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>N<sub>6</sub>0<sub>3</sub>Cl 
doing 

Calcd.C, 63.2 1;H, 6.40;N, 15.25. 



FoundC, 63.26;H, 6.56;N, 15.36. 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.64- 1.73 (2 H,m), 1.96-2.05(1 H,m), 2.10-2.18(1 H, 
m ), 2.37 -2.43 (6 H, m ), 2.47 (3 H, s ), 3.29 - 3.48 (3 H, m ), 
3.57 - 3.70 (5 H, m ), 3.90 (1 H 5 d, J=6.9Hz ), 4.19 (1 H, d, 
J=15.6Hz ),4.26 (1 H, d, J-15.6Hz ), 4.55 (1 H, brs ), 6.34 - 
6.40 (2 H, m ), 6.46 (1 H, dd, J=1.5Hz , 7.8Hz ), 6.90 - 6.93 (1 
H,m), 6.99(1 H, brs ),7.01 (1 H, t, J=2. 1 Hz ), 7.04 - 7.08 (1 
H,m), 7.16(1 H, t, J=7.8Hz), 7.24(1 H, t, J=8.1Hz ) 8.11 (1 

H, s). 

[0097] 

Working Example 69 

(Production of compound 69 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.30 g ), t-butyl piperazine -1- carboxylate (0.20 g ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(0.16 g ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.20 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

one time it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

Furthermore it attached on [shirikagerukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetyl ] - 1 -piperazine carboxylate 
it acquired (compound 69 ) (0.36 g ) as the amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 

I. 49 (9 H, s ), 2.02 - 2.20 (2 H, m ), 3.34 - 3.70 (10 H, m ), 
4.04(1 H,d, J=7.4Hz), 4.21(1 H, d, J=15.8Hz ), 4.55 (1 H, 
brs ), 4.74 (1 H, d, J=15.8Hz ), 6.35 - 6.38 (2 H, m ), 6.45 - 
6.48 (1 H, m ), 6.90 - 6.93 (1 H, m ),7.00 - 7.07 (2 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.08 (1 H, s ). 
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[0098] 

mmm 70 

(it£ty) 70 OSfi) 

t-3f^;u 4-[(5-(3-(3-<7PP7xy+v)7x'jy)-2 
->^;U-6,7-vtKPt°'JK[2,3-d]t 0| JSv>-8(5H) 
-^;i/)7izf;L/]-l-t^7V^^+vb-h 
(0.31g)lc 4N ifiiKftBlx^jUJSja. 10ml)S;TS 
TU*aT40#«#Lfc. 

■ett»Lfc. 

;lfiLsN-[3-(3^PP7i;*vpi-;i/]-2-^ 
7 ) 8-Th^tKPt°UK[2,3-ci]t 0| J^v>-5-7^> 

'H-NMRCCDCU^OOMHz) 8 1 .92-2.22(2H,m), 
2.45(3H,s), 2.88(2H,t,J=4.8Hz), 2.95(2H,t,J=4.4 
Hz), 3.30-3.40(lH,m), 3.50-3.69(5H,m), 4.14(1 
H,brs), 4.1 8(1 H,d,J=l 6.0Hz), 4.56(1 H,brs), 4.7 
5(lH,d,J=16.0Hz), 6.34-6,37(2H,m), 6.46-6.49 
(lH,m), 6.91(lH,ddd,J=1.2Hz,2.2Hz,8.0Hz), 7.0 
0-7.08(2H,m), 7.15(lH,t,J=8.4Hz), 7.24(lH,t,J= 
8.0Hz), 8.07(1 H,s). 

[0099] 

H^J 71 

(it£ty 71 (DHjg) 

**fc^hU^*(;Tfitt. 60% s 13mg)*T-h7t 
KP^>(3ml)lC^;S$-t+fco 

-**V-2-(l-fcf / <7S?-;i/)X^JU]-5 f 6 > 7 f 8-Th 
^tKPt 0| jK[2,3-d]t°U^v>-5-75>(145mg) 
©-Th7tKP7^>»S*(5ml)*Sffl-eaiS., 40 

2-^PP-N,N-i?/5 1 ;U7-bh7SK(0.04ml)SM 



2003-11-11 

[0098] 

Working Example 70 
(Production of compound 70 ) 

t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetyl ] - 1 -piperazine carboxylate it dripped 4 Nhydrochloric 
acid (ethylacetate solution , 10ml ) to (0.31 g ), 40 
minutesagitated with room temperature . 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

Furthermore twice it extracted water layer with ethylacetate , 
gathered organic layer and washed with saturated saline , 
dried with magnesium sulfate . 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 70 ) (0.21 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .92 - 2.22 (2 H, m ), 2.45 (3 H, s ), 2.88 (2 H, t, J=4.8Hz ), 
2,95 (2 H, t, J=4.4Hz ), 3.30 - 3.40(1 H, m ), 3.50 - 3.69 (5 H, 
m ), 4.14 (1 H, brs ), 4.18 (1 H, d, J=16.0Hz ), 4.56 (1 H, 
brs ), 4.75 (1 H, d, J=16.0Hz ), 6.34 - 6.37(2 H, m ), 6.46 - 
6.49 (1 H, m ), 6.91 (1 H, ddd, J=l .2Hz , 2.2Hz , 8.0Hz ), 7.00 
- 7.08 (2 H, m ), 7.15 (1 H, t, J-8.4Hz ), 7.24 (1 H, t, 
J=8.0Hz), 8.07(1 H,s). 

[0099] 

Working Example 7 1 

(Production of compound 7 1 ) 

sodium hydride (oily , 60%, 13mg ) suspension was 
designated as tetrahydrofuran (3 ml ). 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
added tetrahydrofuran solution (5 ml ) of [2 and 3 -d ] 
pyrimidine -5-amine (145 mg ) with room temperature , 40 
minutes agitated. 

2 -chloro -N, N- dimethylacetamide it added (0.04 ml ) with 
room temperature and 2 hours agitated. 

Including sodium iodide of catalyst amount , 4 hours it 
agitated with room temperature . 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
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i£x^;u : x$y-;u=iO:i)[c#Lfco 

-2-^;U-6J-vtKPt°'jK[2,3-d]t°'J = v>-8(5 
JlT^TSHitn® 71)(88mg)£7 : t;U:77X 

'H-NMRCCDCls^OOMHz) 8 1 .90-2.26(2H,m), 
2.44(3H,s), 2.56(2H,t,J=4.8Hz), 2.64(2H,t,J=4.8 
Hz), 2.96(3H,s), 3.06(3H,s), 3.23(2H,s), 3.32- 
3.41(lH,m), 3.57-3.74(5H,m), 4.12(lH,brs), 4. 
19(lH,d,J=16.2Hz), 4.55(lH,brs), 4.74(lH,d,J= 
16.2Hz), 6.33-6.37(2H,m), 6.47(1 H,dd,J=1.4Hz, 
7.4Hz), 6.90(1 H,ddd,J=1.0Hz,2.2Hz,8.4Hz), 7.0 

0- 7.07(4H,m), 7.15(lH,t,J=8.6Hz), 7.24(1 H,t,J= 
8.4Hz), 8.07(1 H,s). 

[0100] 

mmm 12 

(itSty 72 (Digit) 

vtKPt°'JK[2,3-d]t 0l JSv>-8(5H)--r;U]KM 
(0. 1 5g), N s N-v>^;U^P / *>-l ,3- v75>(54 
mg), \^U^y^JW)T^-)l-ym^ 
1 mg) 0) N,N- v> =S- JU^UA7^K(5ml);§;1£ I ^ s 

1- X^VU^^-v/^^UT^y^Pt^lx^^v 

-r^K^M^(o.iog)$*Q^. is-e 12 tiffsmn 



v'J*^r^PVh^^-(JiS1±> KKx^ 
;U)[c^Lfc 0 

SDSL. S^^+^>-P^x^;uANbm£ H B H 
LT 2-[5-(3-(3-^PP^x/4rV)7-U/)-2->T 
;U-6,7-vtKPt 0| JK[2,3-d]t O| J^V>-8(5H)--r 

7U]-N-[3-(vyT;u75/)^Pt°;i/]7-lrh7^K 

(lb£t) 72)(0.09g)£&fe*S B 1,<tLT»*:o 
mp. 162-1 63 deg C 



ethylacetate :ethanol =10:1 ). 

It concentrated, 2 - [4 - (5 - (3 - (3 -chlorophenoxy ) anilino ) - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) acetyl ) -1- piperazinyl ] -N, N- dimethylacetamide it 
acquired (compound 71 ) (88 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .90 - 2.26 (2 H, m ), 2.44 (3 H, s ), 2.56 (2 H, t, J=4.8Hz ), 
2.64 (2 H, t, J=4.8Hz ), 2.96 (3 H, s ), 3.06(3 H, s ), 3.23 (2 H, 
s ), 3.32 - 3.41 (1 H, m ), 3.57 - 3.74 (5 H, m ), 4.12 (1 H, 
brs), 4.19(1 H, d, J=16.2Hz), 4.55(1 H, brs ), 4.74 (1 H, d, 
J=16.2Hz ), 6.33 - 6.37 (2 H, m ), 6.47 (1 H, dd, J=1.4Hz , 
7.4Hz ), 6.90 (1 H, ddd, J=1.0Hz , 2.2Hz , 8.4Hz ), 7.00 - 7.07 
(4 H, m ), 7.15(1 H, t, J=8.6Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.07 
(1 H,s). 

[0100] 

Working Example 72 

(Production of compound 72 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N, N- dimethylpropane -1,3- diamine (54 mg ), 
1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(8 1 mg ), 1 2 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0. 10 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate , 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ]-N- it acquired [3 - (dimethylamino ) propyl ] 
acetamide (compound 72 ) (0.09 g ) as colorless crystal . 

mp. 162-1 63degC 





C27H33N602CI 


tLX 










elemental analysis values 


C27H33N602C1 


With doing 










Calcd. 


C, 63. 71 ; 


H, 


6. 53; 


N, 


16. 5 


1. 
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Calcd. 


C63.71; 


H, 


6.53 ; 


N, 


16.5 


1. 


Found 




C, 63. 49 




H, 


6. 53 


N, 


16. 4 


7. 


Found 




C,63.49 




H, 


6. 53 


N, 


16.4 


7. 



l H-NMR(CDCl 3 ,300MHz)<5 1.59-1.67(2H,m), 
1 .96-2.06(1 H,m), 2.04(6H,s), 2.13-2.19(lH,m), 
2.31(2H,t,J=6.3H), 2.47(3H,s), 3.28-3 .44(3H, 
m), 3.53-3.62(1 H,m), 3.95(lH,d,J=7.2Hz), 4.18 
(lH,d,J=16.2Hz), 4.36(lH,d,J=16.2Hz), 4.55(1 
H,brs), 6.34-6.40(2H,m), 6.44-6.47(1 H,m), 6.9 
l(lH,dd,J=1.2Hz,8.1Hz), 7.01(lH,t,J=2.1Hz), 7. 
05-7.08(lH,m), 7.16(lH,t,J=7.8Hz), 7.24(lH,t,J 
=8.1 Hz), 7.52(1 H,brs), 8.12(lH,s). 

[0101] 

73 

(it£ty 73 QSfi) 

[5-(3.(3_/7PP^x/^-v)7- l J/)-2->^jU-6,7- 
vtKPt 0 'JK[2 5 3-d]t 0 U5v>-8(5H)--r^]W^ 
(0.15g) s N , -^<>v;i/-N 2 ,N 2 -v^T>lUX^>-l 5 2- 
v75>(94mg), l-tKP^rV^Oyh'jry-yU 
-7KfQ^(81mg)CD N,N-v^U*;UA75R(5 
ml)JS?ftlc. i-x^;u-3-(3-v;^U7S/:7Pt 0 
;u)*;U7t?i;^5K*IHt(0.i0g)*JPA. MS"e 

12 ^imaitLfco 

;!ISL.N-^<>v;U-2-[5-(3-(3-^PP7xy^rV) 
7-U-0-2-^^U-6,7-S/tKPbr'JK[2 f 3-d]e i JS 
V>-8(5H)->f;U]-N-[2-(v^^;U75/)XT^] 
7-bh7SK(ft*ftl 73)(120mg)£»tt*li:LT 

'H-NMR(CDCl3,200MHz) 5 1.98-2.16(2H,m), 
2.23(3H,s), 2.26(3H,s), 2.40-3.32(2H,m), 2.46 
(1.5H,s), 2.49(1. 5H,s), 3.32-3. 74(4H,m), 4.07- 
4.27(2H,m), 4.57-4.84(4H,m), 6.34-6.37(2H,m), 
6.47(1 H,d,J=8.4Hz), 6.91(lH,ddd,J=1.0Hz,2.2 
Hz,8.0Hz), 7.00-7.45(9H,m), 8.06(0.5H,s), 8.09 
(0.5H,s). 

[0102] 

mmm 14 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1,59- 1.67 (2 H,m), 1.96-2.06(1 H,m),2.04 (6 H, s ), 
2.13 - 2.19 (1 H, m ),2.31 (2 H, t, J=6.3H ), 2.47 (3 H, s ), 
3.28 - 3.44 (3 H, m ), 3.53 - 3.62 (1 H, m ), 3.95 (1 H, d, 
J=7.2Hz ), 4. 18 (1 H, d, J=16.2Hz ),4.36 (1 H, d, J=16.2Hz ), 
4.55 (1 H, brs ), 6.34 - 6.40 (2 H, m ), 6.44 - 6.47 (1 H, m ), 
6.91 (1 H, dd,J=1.2Hz ,8.1Hz), 7.01 (1 H, t, J=2.1Hz ),7.05 
- 7.08 (1 H, m ), 7.16 (1 H, t, J=7.8Hz ), 7.24 (1 H, t, 
J=8.1Hz), 7.52(1 H, brs) 8.12(1 H, s ). 

[0101] 

Working Example 73 

(Production of compound 73 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N<sup>K/sup>-benzyl -N<sup>2</sup>, 
N<sup>2</sup>-dimethyl ethane -1,2- diamine (94 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(81 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, twice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- benzyl -2- [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - 
(dimethylamino ) ethyl ] acetamide (compound 73 ) (120 mg ) 
as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .98 - 2.16 (2 H, m ), 2.23 (3 H, s ), 2.26 (3 H, s ), 2.40 - 3.32 
(2 H, m ), 2.46(1.5 H, s ), 2.49 (1.5 H, s ), 3.32 - 3.74 (4 H, 
m ), 4.07 - 4.27 (2 H, m ), 4.57 - 4.84 (4 H, m ), 6.34 -6.37 (2 
H, m ), 6.47 (1 H, d, J=8.4Hz ), 6.91 (1 H, ddd, J=1.0Hz , 
2.2Hz , 8.0Hz ), 7.00 - 7.45 (9 H, m ), 8.06 (0.5 H, s ), 8.09 
(0.5 H, s ). 

[0102] 

Working Example 74 
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(1b£$) 74 (DSg£) 

N-[3-(3^PP7i/^rv)7xz;| / ]-2^f;i,-8-[2 
-^+V-2-(l-tf^< : 7V-;U)XT;U]-5,6,7,8-T-h 
^tKnt°'JK[2 s 3-d]t 0l J5v>-5-T=>H^^ 
(0.13g)(7)t o Uv>^(5ml)IC0 deg CCT-b? 1 
^PUK(0.04ml)£;i£jTU0 deg C *C 1 B^al 

MIx^UfcJjniL *"C 2 @,l&f0^7KT* 1 

^x^;^A^^)i^^x5 1 y^:x^y-j^=lO:l)[c^ 

;l^L,N-[8-(2-(4-7ir^^-l-t°^^v-yU)-2- 

Tt-^vx^^K-^^u-s^s-xh^tKPt 0 '; 

K[2,3-d]t e 'J5v>-5-OU]-N-[3-(3-^PP^xy 
*vpx-;U]75>(lb£$J 74)(0.10g)£7^U 

^-NMRCCDCh^OOMHz) 5 1 .95-2.22(2H,m), 
2.15(3H,s), 2.44(3H,s), 3.32-3.43(lH,m), 3.46- 
3.80(9H,m), 4.07(1 H,d,J=7.2Hz), 4.22(lH,d,J=l 
6.0Hz), 4.55(1 H,brs), 4.75(lH,d,J=16.0Hz), 6.3 
5-6.38(2H,m), 6.45-6.49(1 H,m), 6.91(1 H,ddd,J= 
1.2Hz,2.6Hz,8.4Hz), 7.00-7.08(2H,m), 7.15(1H, 
t,J=8.4Hz), 7.24(lH,t,J=8.4Hz), 8.09(lH,s). 

[0103] 

3IS6#I 75 
(ft** 75 ©Sit) 

[5-(3-(3-^7PP7xy+v)7xijy>2-^ : J 1 ;U-6 s 7- 
vtKPt°'JK[2,3-d]t°U^V>-8(5H)--r;U]P^ 
(0. 1 5g). 1 -[(2E)-3-7xx;U^P/ ^2-x - )[,] tfX 
^v>(0.1 lg). l-tKP+v^>yh>J7y-;U- 
*?n*(81mg)<D N,N-v^;U^JUA7^K(5m 
l-X^U-3-(3-v>^U7£/^Pt°;U) 
*;U7|?5?^5Kffi»fi(0.10g)SllD*.Sia-e 12 



;U)lC#Lfco 

?I&IU N-[3-(3-^P P7i;+vpi-;i/]-2^ 
T;U-8-[2-7h+V-2-(4-((E)-3-7xn;U-2-^P^ 
x^j-i-tf^Tvx^xT^-SA^S-'fh^tK 
Pt o, JK[2,3-d]t° [ J^v>-5-7^>(ft*fe75)(0.1 

ig)£7^;u?rx<tLT»fco 



2003-11-11 

(Production of compound 74 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- ( 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
in pyridine solution (5 ml ) of[2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.13 g ) it dripped acetyl chloride 
(0.04 ml ) with 0 deg C, 1 hour agitatedwith 0 deg C. 

Including ethylacetate , with water one time you washed with 
the twice , saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate :ethanol =10:1 ). 

It concentrated, N- [8 - (2 - (4 -acetyl -1- piperazinyl ) - 2 
-oxo ethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 74 ) (0.10 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.95 - 2.22 (2 H, m ), 2.15 (3 H, s ), 2.44 (3 H, s ), 3.32 - 3.43 
(1 H, m ), 3.46 -3.80 (9 H, m ), 4.07 (1 H, d, J=7.2Hz ), 4.22 
(1 H, d, J-16.0Hz ), 4.55 (1 H, brs ), 4.75 (1 H, d, J=16.0Hz ), 
6.35 - 6.38 (2 H, m ), 6.45 -6.49 (1 H, m ), 6.91 (1 H, ddd, 
J=l .2Hz , 2.6Hz , 8.4Hz ), 7.00 - 7.08 (2 H, m ), 7.15 (1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.09 (1 H, s ). 

[0103] 

Working Example 75 

(Production of compound 75 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 1 - [ (2 E ) - 3 -phenyl professional per 2- enyl ] 
piperazine (0.1 1 g ), 1 -hydroxybenzotriazole azole 
monohydrate to N, N- dimethyl formamide (5 ml ) solution of 
(81 mg ), 12 hours it agitated with room temperature 1 -ethyl 
-3- including the(3 -dimethylaminopropyl jpl 1 ) carbodiimide 
acetate (0.10 g). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (E ) - 3 -phenyl -2- propenyl ) - 1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 75 ) 
(0.11 g ) as amorphous . 
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'H-NMR(CDCl 3> 300MHz) 8 1.96-2.06(lH,m), 
2.1 2-2.20(1 H,m), 2.44(3H,s), 2.48-2.59(4H,m), 
3.20(2H,d,J=6.6Hz), 3.32-3.39(lH,m), 3.54-3. 
72(5H,m), 4.10(lH,d,J=7.2Hz), 4.18(lH,d,J=15. 
9Hz), 4.55(lH,brs), 4.75(^^=1 5.9Hz), 6.26 
(lH,dt,J d =15.6Hz,J t =6.6Hz), 6.35-6.37(2H,m), 
6.45-6.48(lH,m), 6.55(1 H,d,J=15.6Hz), 6.93-6. 
99(lH,m), 7.01-7.06(2H,m), 7.15(lH,t,J=8.4H 
z), 7.24(1 H,t,J=8.1 Hz), 7.25-7.40(5H,m), 8.07 
(1H,S). 

[0104] 

MVtiffl 76 

(itsm 76 omm.) 

N-[3-(3-->PP7xy+i/pi-JU]-2-^JU-8-[2 
-^+V-2-(l-t°^^v-;U)X5 1 >/l/]-5 ( 6,7,8-xh 
7tKne'JK[2,3-d]e'J5i/^-5-7S> = tt||Jfi 
(O.25g)0T-h^fcKn:77>SS5fc(5ml)|cMJl? 
>U75>(0.30ml)^iax..O deg C X'*$>XJ\, 

*=jU^P'jK(0.04mI)*j*TL, 1 ftHttfcL 

tZo 

7k£Jn*., If S£x*;u-e 3 mtttULfc. 

i*y-;u-iO:i)(=«Lfc. 

;1ffiU »££ft»i^n&*&SfSflL-c n-[3- 
(3-^an7i/^v)^x-;u]-2-^^;u-8-[2-(4- 
(^5 L ^X;U7h-;b).i-t 0 ^ : 7v-;i/)-2-^VX 
^^]-5,6,7,8-xh7tKae'JK[2,3-d]tf'J5v>- 
5-75>(1b^!fel 76)(0.11g)^lifeiiiS B B B i:LTt# 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.96 - 2.06 (1 H, m), 2.12- 2.20 (1 H, m ), 2.44 (3 H, s ), 
2.48 - 2.59 (4 H, m ),3.20 (2 H, d, J=6.6Hz ), 3.32 - 3.39 (1 H, 
m ), 3.54 - 3.72 (5 H,m), 4.10(1 H, d, J=7.2Hz), 4.18 (1 H, 
d, J=15.9Hz ), 4.55 (1 H, brs ),4.75 (1 H, d, J=15.9Hz ), 6.26 
(1 H, dt, J<sub>d</sub>= 15.6Hz , J<sub>t</sub>=6.6Hz ), 
6.35 - 6.37 (2 H, m ), 6.45 - 6.48 (1 H, m ), 6.55 ( 1 H, d, 
J=15.6Hz ), 6.93 - 6.99(1 H, m ), 7.01 - 7.06 (2 H, m ), 7.15 
(1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.1Hz ) 7.25 - 7.40 (5 H, 
m), 8.07(1 H,s). 

[0104] 

Working Example 76 
(Production of compound 76 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 >-tetrahydro pyrido it 
dripped methane sulfonyl chloride (0.04 ml ) to 
tetrahydrofuran solution (5 ml ) of [2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.25 g ) with 0 deg C including 
triethylamine (0.30 ml ), 1 hour agitated. 

Including water, thrice it extracted with ethylacetate . 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from ethylacetate 
and N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(4 - (methyl sulfonyl ) - 1 -piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 76 ) (0. 1 1 g )as colorless crystal . 



mp. 131-133 deg C mp.l31-133deg C 




C27H31N6S04CI 


■0. 25H20<hLT 




elemental analysis values 


C27H31 N6S04C1 


* 0.25 H20 doing 


Calcd. 


C, 56. 34; 


H, 


5. 52; 


N, 


14 


. 60. 


Calcd. 


C,56.34; 


H, 


5.52; 


N, 


14 


.60. 


Found 




C, 56. 28 




H, 


5. 46 


•> 


N, 


14 

14 


. 38. 


Found 

i „ . _ ' 


C,56.28 


H, 


5.46 


N, 


.38. 



2.44(3H,s), 2.82(3H,s), 3.16-3.46(5H,m), 3.54- 
3.86(5H,m), 4.03(1 H,d,J=7.6Hz), 4.23(1 H,d,J=l 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .90 - 2.26 (2 H, m ), 2.44 (3 H, s ), 2.82 (3 H, s ), 3.16 - 3.46 
(5 H, m ), 3.54 -3.86 (5 H, m ), 4.03 (I H, d, J=7.6Hz ), 4.23 
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6.0Hz), 4.55(lH,brs), 4.73(1 H,d,J=l 6.0Hz), 6.3 
5-6.39(2H,m), 6.45-6.49(1 H,m), 6.91(1 H,ddd,J= 
1.2Hz,2.2Hz,8.0Hz), 7.00-7.08(2H,m), 7.16(1H, 
t,J=8.4Hz), 7.24(lH,t,J=8.0Hz), 8.09(lH,s). 

[0105] 

mmm n 

N-[3-(3-^PP^xy^v)7x-;U]-2->^;U-8-[2 
-^V-2-(l-t°^^v-;U)x^;U]-5,6,7,8-^h 
^tKaeuK^^-djeu^v^-T^H^^ 
(0.20g)<t^g££U^A(0.19g)<7> N,N-vy^;ix/1x 
;UAT5K(5ml)J§;^lc l-(^7PP7-t^;U)tf P'J 
V>(54mg)£tt];L. 1ST: 2 Kflfj 30 #L 
tzo 

m$m<Da^iti-w^ix£m^m&T: 12 b# 



vU±i^u±i^A^PVh^^-(^S1±, ft 
Kx^;U:X^y-;u=iO:l)lz#Lfco 

;l$lL.N-[3-(3-<7PP7xy^rvpxx;U]-2-> 
^;U.8-[2-^-^V-2-(4-(2-^-^rV-2-(l-tfP'Jvx 
^)x^;i/)-l-t 0 ^^vx;u)x^;U]-5,6,7,8-^h 
7tKPtf'jK[2,3-d]eU5i?>-5-75>(<b^tt 7 
7)(0.15g)£7^U77X<tLT#fr o 

'H-NM^CDCl^OOMHz) 5 1.83-2.05(5H,m), 
2.1 0-2.28(1 H,m), 2.45(3H,s), 2.54-2.72(4H,m), 
3.18(2H,s), 3.30-3.52(5H,m), 3.54-3. 74(5H, 
m), 4.12(lH,d,J=7.0Hz), 4.1 8(1 H,d,J=l 6.0Hz), 
4.54(lH,brs), 4.76(1 H,d,J=l 6.0Hz), 6.34-6.37(2 
H,m), 6.45-6.49(lH,m), 6.91(lH,ddd,J=1.2Hz,2. 
2Hz,8.2Hz), 7.00-7.07(2H,m), 7.15(lH,t,J=8.4H 
z), 7.24(lH,t,J=8.0Hz), 8.07(lH,s). 

[0106] 

HJEtfJ 78 

(its®) 78 omm 

N.[3-(3-^PP7iy^y)7i-^]-2-^f;i/-8-[2 
-^-+V-2-(l-t°^7vx;U)x^;U]-5,6,7,8-^h 
^tKPe'jK^-djeU^v^-TS^^^^ 
(0.20g)ir^^U ^ A(0. 19g)CD N,N-v>^U7r> 
;UA7£K(5ml)}g$IC 2-<7PP7-fch7£K(34m 
g)£AQ;i, MfflTf 1 B»n 30 fl*#Lfco 



2003-11-11 

(1 H, d, J=16.0Hz ), 4.55 (1 H, brs ), 4.73 (1 H, d, J=16.0Hz ), 
6.35 - 6.39 (2 H, m ), 6.45 -6.49 (1 H, m ), 6.91 (1 H, ddd, 
J=1.2Hz , 2.2Hz , 8.0Hz ), 7.00 - 7.08 (2 H, m ), 7.16 (1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.09 (1 H, s ). 

[0105] 

Working Example 77 
(Production of compound 77 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5 -amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.19 g ) equivalent of 2 hours 30 
itagitated with room temperature 1 - including (chloroacetyl ) 
pyrrolidine (54 mg ). 

Including sodium iodide of catalyst amount , 12 hours it 
agitated with room temperature . 

It concentrated, with water one time it washed with twice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate rethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (2 -oxo -2- (1 -pyrrolidinyl ) 
ethyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 77 ) (0. 1 5 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.83 - 2.05 (5 H, m ), 2.10 - 2.28 (1 H, m ), 2.45 (3 H, s ), 
2.54 - 2.72 (4 H, m ),3.18 (2 H, s ), 3.30 - 3.52 (5 H, m ), 3.54 
- 3.74 (5 H, m ), 4.12 (1 H, d, J=7.0Hz ), 4.18 (1 H, d, 
J=16.0Hz ), 4.54 (1 H, brs ),4.76 (1 H, d, J=16.0Hz ), 6.34 - 
6.37 (2 H, m ), 6.45 - 6.49 (1 H, m ), 6.91 (1 H, ddd, 
J=1.2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.07 (2 H, m ), 7.15(1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.07 (1 H, s ). 

[0106] 

Working Example 78 
(Production of compound 78 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.19 g ) equivalent of 1 hour 30 
itagitated with room temperature 2 -chloro acetamide 
including (34 mg ). 

Including sodium iodide of catalyst amount , 12 hours it 
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60 deg C T* 8 eiB«#Lfco 



5/y*^U*?A£P7h^7*f-(ffiStt. 
»x^;U:X^y— ;u=lO:l)lc#Lfc 0 

-2-^;U-6,7-vtKPe i JK[2,3-d]t 0 U5i/>-8(5 

H)--r;u)7-b^;u)-i-t°^ : 7v-;u]7-i2hi 7 5K 
(ft^fe 78)(o.i2g)ST^;u7TXtLrfffco 

'H-NMR(CDCl3,300MHz) 5 1. 94-2.08(1 H,m), 
2.1 2-2.24(1 H,m), 2.44(3H,s), 2.50-2.68(4H,m), 

3.08(2H,s), 3.32-3.40(lH,m), 3.58-3. 70(5H, 
m), 4.10(lH,d,J=7.5Hz), 4.19(lH,d,J=15.9Hz), 
4.56(lH s brs), 4.75(lH,d,J=15.9Hz), 5.54(lH,br 
s), 6.35-6.37(2H,m), 6.45-6.49(1 H,m), 6.89-6.9 
3(2H,m), 7.01(lH,t,J=1.8Hz), 7.04-7.07(lH,m), 

7.15(lH,t,J=8.4Hz), 7.24(lH,t,J=8.1Hz), 8.08 
(1H,s). 

[0107] 

mmm 79 

(ft** 79 <D£[£) 

N-[3-(3-^PP7xy^vpx-;U]-2-^;U-8-[2 

-**V-2-(l-lf'<75?-;l/)i^JU]-5 > 6 f 7 f 8-i L h 
7tKPtfUK[2,3-d]eU5i?>-5-75> = tt»* 
(0.20g)<t^i?*U^A(0.19g)<D N,N-v^U* 
;UA75K(5ml)»jftlC 4-(*pP7-fe5 L ;u) : EJU 
/1-N I J>(59mg)<!:a^ft±h l J^A(49mg)^JjPx., 

istf 12 msmnLtzo 



$/U*^u*7A*P7h?77*-(16»te. R 

»X^U:X*/-^10:l)lCf*Lfco 

IiL,N-[3-(3-^PP7i/+vpx-;b]-2^ 
^;U-8-[2-(4-(2-(4- 2 E;U7t-N'Jx^)-2-^-+VX^ 
;U)-l-t°^^vx;U)-2-^VXT;U]-5,6 5 7,8-^ 
h^tKPb 0 UK[2,3-d]t°'J^v>-5-75>(ft*^ 
79)(0.14g)£7^U?TX<tLT*#fc o 

'H-NMR^DCU^OOMHz) 5 1.96-2.00(lH,m), 
2. 13-2.1 9(1 H,m), 2.44(3H,s), 2.50-2. 68(4H,m), 
3.24(2H,s), 3.33-3.39(lH,m), 3.52-3.78(13H, 
m), 4.08-4.20(lH,m), 4.19(lH,d,J=15.9Hz), 4.5 
6(lH,brs), 4.74(lH,d,J=15.9Hz), 6.32-6.40(2H, 
m) s 6.47(1 H,d,J=9.0Hz), 6.89-6.93(lH,m), 7.01 



agitated with room temperature . 
8 -hour it agitated with 60 deg C. 

It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, 2 - it acquired [4 - (5 - (3 - (3 
-chlorophenoxy ) anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ) acetyl ) -1- piperazinyl ] 
acetamide (compound 78 ) (0.12 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.94 - 2.08 (1 H, m ), 2.12 - 2.24 (1 H, m ), 2.44 (3 H, s ), 
2.50 - 2.68 (4 H, m ),3.08 (2 H, s ), 3.32 - 3.40 (1 H, m ), 3.58 
- 3.70 (5 H, m ), 4.10 (1 H, d, J=7.5Hz ), 4.19 (1 H, d, 
J=15.9Hz ), 4.56 (1 H, brs ),4.75 (1 H, d, J=15.9Hz ), 5.54 (1 

H, brs ), 6.35 - 6.37 (2 H, m ), 6.45 - 6.49 (1 H, m ), 6.89 - 
6.93 (2 H, m ), 7.01(1 H, t, J=1.8Hz ), 7.04 - 7.07 (1 H, m ), 
7.15 (1 H, t, J-8.4Hz ), 7.24 (1 H, t, J=8.1Hz ) 8.08 (1 H, s ). 

[0107] 

Working Example 79 
(Production of compound 79 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0. 19 g ) 12 hours it agitated with the 
room temperature 4 - (chloroacetyl ) morpholine (59 mg ) 
with including sodium iodide (49 mg ). 

It concentrated, with water one time it washed with twice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 - (2 - (4 -morpholinyl ) - 2 -oxo ethyl ) - 1 
-piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 79 ) 
(0. 14 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I. 96 - 2.00 (1 H, m ), 2.13 - 2.19 (1 H, m ), 2.44 (3 H, s ), 
2.50 - 2.68 (4 H, m ),3.24 (2 H, s ), 3.33 - 3.39 (1 H, m ), 3.52 
-3.78(13H,m), 4.08-4.20(1 H,m), 4.19(1 H, d, 
J=15.9Hz ), 4.56(1 H, brs ), 4.74 (1 H, d, J=15.9Hz ), 6.32 - 
6.40 (2 H, m ), 6.47 (1 H, d, J=9.0Hz ), 6.89 - 6.93 (1 H, m ), 
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-7.06(2H,m), 7.15(lH,t 3 J=8.7Hz) 3 7.24(1 H,t,J= 
8.4Hz), 8.07(lH,s). 

[0108] 

mifom 80 

80 </>§!££) 

(0.19g)©N f N-S?^;U*JUA7SK(5ml)»*l= 
N-[3-(3-^PP7iy+vpi-jl/]-2^fJI/-8-[2 
-^V-2-(l-t°^ : 7V-;U)X^;i,]-5 s 6 5 7,8-7 L h 
7t KP tf'J K[2,3-d] If 'J 52?>-5-75> = £i|ifi 
(0.30g)$/B^rSa-C 1 B*IH«#Lfco 

»K*U^A(0.14g)tlPjL, 1 B#r B 1H^Lfco 

^□P(>^;U^)>*>(48mg)*JjP*. M-C 1 
6 B$H«#Lfco 

»*L.N-[3-(3-^PP7iy*S/pi-;U]-2-> 
^;U-8-[2-(4-((^^yU7.;U7T~;U)>^;U)-l-h: 
K55?-;u)-2-**VX^JU]-5,6,7,8-T-h5tKP 
£«JK[2>d]lfU55/>-5-7S>(fc£tt 80)(0.10 
g)*7^U77XtL-C»fc 0 

'H-NMR(CDCl 3 ,200MHz) 5 1 .92-2.28(2H,m) 3 
2.18(3H,s), 2.58(3H,s), 2.61-2.70(4H 3 m), 3.30- 
3.44(lH,m), 3.45-3.76(5H,m), 3.92(2H,s), 4.02 
-4.15(lH,m), 4.19(lH,d,J=16.2Hz) 3 4.56(lH,br 
s) s 4.76(1 H,d 3 J=l 6.2Hz), 6.35-6.37(2H,m), 6.47 
(lH 3 d,J=9.2Hz) 3 6.87-6.94(1 H,m), 7.00-7.07(2 
H 3 m), 7.15(lH,t,J=8.4Hz), 7.24(1 H,t 3 J=8.4Hz), 
8.07(1 H,s). 

[0109] 

mmm si 

(its® 8i asft) 

4-(^7PP>^JU)-3 3 5-v>5 1 ;U^V^+^V r — ;U 
(53mg)£ft||a'J ^ A(0.23g)0> N,N-v^JU* 
;UA75K(5ml)i§;^[CN-[3-(3-<7PP7xy^rv) 
^xx;U]-2-^^-8-[2-^V-2-(l-t°^^vx 
;U)X^;U]-5,6,7 J 8- J fh : 7t:KPtf ! JK[2 5 3-d]t 0| J5 
v>-5-7^>H^iS(0.20g)<t3^^^h l J^A 
(49mg)£Al]X, 2 B#fe1 30 #lf #Lfc D 



7.01-7.06 (2 H 3 m),7.15(l H, t, J=8.7Hz), 7.24 (1 H, t, 
J=8.4Hz) 3 8.07 (1 H 3 s). 

[0108] 

Working Example 80 

(Production of compound 80 ) 

chloro (methylthio ) methane (53 mg ) with in N, N- 
dimethylformamide (5 ml ) solution of potassium carbonate 
(0.19 g ) 1 hour it agitated with room temperature N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7and 8 -tetrahydro pyrido 
including [2 and 3 -d ] pyrimidine -5-amine trihydrochloride 
(0.30 g). 

Including potassium carbonate (0. 14 g ), 1 hour it agitated. 

Including sodium iodide (75 mg ), 4 hours it agitated with 
room temperature . 

Including chloro (methylthio ) methane (48 mg ) 3 16 hours it 
agitated with room temperature . 

Including ethylacetate 3 with water one time you washed with 
the thrice , saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 - (methyl sulfanyl ) methyl ) - 1 
-piperazinyl ) -2- oxo ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 80 ) 
(0. 10 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.92 - 2.28 (2 H, m ), 2.18 (3 H, s ), 2.58 (3 H, s ), 2.61 - 2.70 
(4 H, m ), 3.30 -3.44 (1 H, m ), 3.45 - 3.76 (5 H, m ), 3.92 (2 
H, s ), 4.02 - 4. 15 (1 H, m ), 4.19 (1 H, d, J=16.2Hz ), 4.56 (1 
H 3 brs ) 3 4.76 (1 H, d, J=16.2Hz ) 3 6.35 - 6.37 (2 H, m ), 6.47 
(1 H 3 d, J=9.2Hz ), 6.87 - 6.94 (1 H, m ), 7.00 - 7.07 (2 H, m ), 
7.15(1 H, t, J=8.4Hz), 7.24(1 H, t, J=8.4Hz ), 8.07 (1 H, s ). 

[0109] 

Working Example 8 1 
(Production of compound 8 1 ) 

4 - (chloromethyl ) - 3 and 5 -dimethyl isoxazole (53 mg ) 
with in N 3 N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.23 g Equivalent of 2 hours 30 it 
agitated with room temperature N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 
6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.20 g ) with including the sodium 
iodide (49 mg ). 
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(4-((3 > 5-5/^;U-4--fV^-y-l/ , J;U)>^;U)-l- 
tf^55/— ;U)-2-?J-*VX^;U].2-^;U-5 > 6 > 7 > 8- 
^h^tKPt°'JK[2,3-d]t 0, J5v>-5-T=>(^^ 
ft 81X0.13g)*7 : E;U7TX£LT#fco 

l H-NMR(CDCl 3j 300MHz)5l.94-2.05(lH,m), 
2.10-2.20(lH,m), 2.26(3H,s), 2.34(3H,s), 2.38- 
2.48(4H,m), 2.44(3H,s), 3.26(2H,s), 3.31-3.38 
(lH s m), 3.50-3.68(5H,m), 4.07(lH,d,J=6.9Hz), 
4.1 8(1 H,d,J=l 5.9Hz), 4.55(lH,brs), 4.73(lH,d,J 
=15.9Hz), 6.35-6.37(2H,m), 6.47(lH,d,J=7.8H 
z), 6.89-6.93(lH,m), 7.01(lH,t,J=2.4Hz), 7.04- 
7.07(1 H,m), 7.15(lH,t,J=8.7Hz), 7.24(lH,t,J=8. 
4Hz), 8.08(1 H,s). 

[0110] 

mmm 82 

(it^ty 82 (Ofijfi) 

N 5 N-vyiF;UT^iJ;U75K(0.10g)(th , JX5 1 ;U 
7^>(0.35ml)(DX^/— JU(5ml)JS3SlC N-[3-(3- 
^PP7i/*vpx-;i/]-2-yf;i/-8-[2-^V- 
2-(l.t°^vXjU)X5 1 ;U]-5,6,7 s 8-i 1 h : 7tKPtf 
'JK[2,3-d]t o, J^V>-5-T5>HlS^(0.30g)^ 

*p^>M;a-e3B#rpi}f^Lfco 

l9lftlHinJ»ia3lELfco 



vU*^;U*7A^PTh^7^-(ig*tt, ft 
ilf^)CMLf: 0 

;IliL,3-[4-((5-(3-(3-^PP7xyJFv)7-U/) 
-2->^>/U-6,7-vtKPt o, JK[2,3-d]t 0| J5v>-8(5 
H)-^;U)7*T^)-l-t°^^v^->/U]-N,N-v>T 
;U^P/<>75K«b*«l 82)(0.22g)£7^U?7 

'H-NMR(CDCl 3 ,300MHz) 5 1. 94-2.06(1 H,m), 
2.12-2.23(1 H,m), 2.44(3H,s), 2.47-2.59(6H,m), 

2.78(2H,t,J=7.8Hz), 2.96(3H,s), 3.03(3H,s), 3. 
31-3.38(lH,m), 3.52-3.70(5H,m), 4.12(lH,d,J= 
7.2Hz), 4.18(lH,d,J=16.5Hz), 4.52-4.60(1 H,m), 

4.75(lH,d,J=16.5Hz), 6.34-6.37(2H,m), 6.45- 



It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - 
(4 - (3 and 5 -dimethyl -4- isooxazolyl ) methyl ) - 1 
-piperazinyl ) -2- oxo ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 81 ) (0.13 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.94 - 2.05 (1 H, m ), 2.10 - 2.20 (1 H, m ), 2.26 (3 H, s ), 
2.34 (3 H, s ), 2.38 -2.48 (4 H, m ), 2.44 (3 H, s ), 3.26 (2 H, 
s ), 3.3 1 - 3.38 (1 H, m ), 3.50 - 3.68 (5 H, m ), 4.07 (1 H, d, 
J=6.9Hz ),4.18 (1 H, d, J=15.9Hz ), 4.55 (1 H, brs ), 4.73 (1 

H, d, J=l 5.9Hz ), 6.35 - 6.37 (2 H, m ), 6.47 (1 H, d, 
J=7.8Hz ), 6.89 - 6.93 (1 H, m ),7.01 (1 H, t, J-2.4Hz ), 7.04 - 
7.07 (1 H, m ), 7.15 (1 H, t, J=8.7Hz ), 7.24 (1 H, t, J=8.4Hz ) 
8.08(1 H,s). 

[0110] 

Working Example 82 
(Production of compound 82 ) 

N, N- dimethyl acrylamide (0.10 g ) with in ethanol (5 ml ) 
solution of triethylamine (0.35 ml ) 3 hours itagitated with 
room temperature N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 
8-tetrahydro pyrido including [2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.30 g ). 

19 hour heating and refluxing it did. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, 3 - [4 - (5 - (3 - (3 -chlorophenoxy ) anilino ) - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) acetyl ) -1- piperazinyl ] -N, N- dimethylpropane 
amide it acquired (compound 82 ) (0.22 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I . 94 - 2.06 (1 H, m ), 2.12 - 2.23 (1 H, m ), 2.44 (3 H, s ), 
2.47 - 2.59 (6 H, m ),2,78 (2 H, t, J=7.8Hz ), 2.96 (3 H, s ), 
3.03 (3 H, s ), 3.31 - 3.38 (1 H, m ), 3.52 - 3.70 (5 H, m ), 
4.12 (1 H, d, J=7.2Hz ),4.18 (1 H, d, J=16.5Hz ), 4.52 - 4.60 
(1 H, m ), 4.75 (1 H, d, J=16.5Hz ), 6.34 - 6.37 (2 H, m ), 6.45 
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6.49(1 H,m), 6.89-6.92(lH,m), 7.01(lH,t,J=2.1H 
z), 7.03-7.06(1 H,m), 7.15(lH,t,J=8.7Hz), 7.24 
(lH,t,J=8.1Hz), 8.07(lH,s). 

[0111] 

mmm 83 

(it£W) 83 

*7>a>xh5tKa77>»*(l-02M % 22ml)lC 
0 deg Ct2-[5-(3-(3^PP7i/+y)7-U/) 
-2->^/U-6 f 7-S/tKPlf l JK[2 > 3-d]trUS2/>-8(5 
H)--f;U]-N->^;U7-trh75K(0.90g)$j3P^,2 

0 deg Cr*;IJ£K(3.7ml)^JP^,70 deg CV4 
0 #m#Ltzo 

*U->:RIxf;i/=i:2 fre>x£/-jkStg|x 
^U=l:10)IC#Lfc o 

XffiU N-[3-(3^PP7iy+ypi-;b]-2^ 
T;i/-8-[2-(^;U75y)X^;U]-5,6,7,8-T-h7t 
KPbfUKp^-dltf'JSS/^-S-TS^^b^* 83) 
(0.47g)£7^U?7X£LTflfco 

'H-NMR^DCla^OOMHz) <5 1.82-2.18(2H,m), 
2.458(3H,s), 2.463(3H,s), 2.84(2H,t,J=6.2Hz), 
3.32-3.40(lH,m), 3.47-3. 74(2H,m), 3.84-3.98(1 
H,m), 4.07-4. 17(1 H,m), 4.49(lH,brs), 6.34-6.3 
8(2H,m), 6.43-6.47(lH,m), 6.91(lH,ddd,J=1.2H 
z,2.2Hz,8.0Hz), 6.70-7.08(2H,m), 7.15(lH,t,J= 
8.0Hz), 7.24(1 H,t,J=8.0Hz), 8.02(lH,s). 

[0112] 

mmm 84 

(it£M 84 OSIJt) 

N-[3-(3-^PP7i/+v)7i-il/]-2->f;b-8-[2 
-(/TJU7Sy)x^^]-5,6,7,8-i L h^tKPt: l JK 
^-^eu^v^^^^O^.a^^b^-h'J^ 
A(70mg). j^*J'JOA(78mg)<D N,N-v>^U 
^UA75K(5ml)5S?aiC 2-^PP-N,N-v^f 
7-feh75K(0.06ml)£m*. SalT? 12 ftMffift 



- 6.49 (1 H, m ), 6.89- 6.92 (1 H, m ), 7.01 (1 H, t, J=2.1Hz ), 
7.03 -7.06(1 H,m), 7.15(1 H,t, J=8.7Hz ) 7.24 (1 H, t, 
J=8.1Hz), 8.07(1 H,s). 

[0111] 

Working Example 83 
(Production of compound 83 ) 

In tetrahydroruran solution (1.02 M, 22ml ) of borane 2 hours 
heating and refluxing it did with 0 deg C 2 - [5 - (3 - (3 
-chlorophenoxy ) anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- methyl acetamide 
including (0.90 g ). 

With 0 deg C 40 minutes it agitated with 70 deg C including 
concentrated hydrochloric acid (3.7 ml ). 

It neutralized with saturated sodium bicarbonate * water, 
thrice extracted with the ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , hexane rethylacetate =1 :2 ethanol :ethylacetate =1 : 10 ). 



It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (methylamino ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 83 ) (0.47 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.82 - 2.18 (2 H, m ) 5 2.458 (3 H, s ), 2.463 (3 H, s ), 2.84 (2 
H, t, J=6.2Hz ), 3.32 - 3.40(1 H, m ), 3.47 - 3.74 (2 H, m ), 
3.84-3.98(1 H,m), 4.07-4.17(1 H,m), 4.49(1 H,brs ), 
6.34 -6.38 (2 H, m ), 6.43 - 6.47 (1 H, m ), 6.91 (1 H, ddd, 
J=1.2Hz , 2.2Hz , 8.0Hz ), 6.70 - 7.08 (2 H, m ), 7.15 (1 H, t, 
J=8.0Hz ), 7.24 (1 H, t, J=8.0Hz ),8.02 (1 H, s ). 

[0112] 

Working Example 84 
(Production of compound 84 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(methylamino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-amine (0.20 g ), the sodium iodide 
(70 mg ), in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (78 mg ) 12 hours it agitatedwith room 
temperature 2 -chloro -N, N- dimethylacetamide including 
(0.06 ml ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
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S$HL,2.[(2-(5-(3-(3-^PP7x/^rv)7-'jy) 
-2-^;W-vtKPt°UK[2 s 3-d]t 0 'J = v>-8(5 

H)--r;i/)x5 1 ^)(y : f;u)T^> r ]-N,N-vy^;i/7 

■feh75Ktfb£ttl 84)(76mg)£7 : E;U?TX<tL 

'H-NMRCCDCU^OOMHz) (5 1.80- 1.94(1 H,m), 
2.08-2. 18(lH,m), 2.42(3H,s), 2.46(3H,s), 2.73 
(2H,t,J=6.0Hz), 2.86(3H,s), 2.97(3H,s), 3.26-3. 
33(3H,m), 3.44-3.53(lH,m), 3.66-3.74(lH,m), 
4.10-4.19(lH,m), 4.44-4.60(2H,m), 6.33-6.38(2 
H,m), 6.47-6.50(lH,m), 6.89-6.92(2H ) m), 7.00 
(lH,t,J=2.1Hz), 7.03-7.06(1 H,m), 7.14(lH,t,J= 
8.1Hz), 7.23(lH,t,J=8.1Hz), 8.00(lH,s). 

[0113] 

mmm 85 

(it£ty} 85 (DSig) 

N-[3-(3-^PP7xy^rV)7x-;U]-2-> : ? 1 ;U-8-[2 
-(^^TSyjX^-^l-S^J^-T-hTtKPtf'JK 

A(70mg). gt^*«JOix(78mg)CD N,N-v^U 
7fv;UA75K(5ml)Jg5S[c l-(^DP7-b^U)tfP 
•jv>(76mg)^ia^. N ^s-e 12 ftPsltf ftLfco 



afiL,N-[3-(3-^PP7i;+ypi-;i/]-2^ 
^;i/-8-[2-(^^(2-^V-2-(l-t 0 P'Jv-;U)x 
1FJU)75y)x^;u]-5,6,7,8-T-h5tKntf l JK[2,3 
-d] t° 'J 5 S?>-5-75>(ftft» 85)(1 52mg)£7^E 

l H-NMR(CDCl 3 ,300MHz) (5 1.73-1. 94(5H,m), 
2.08-2. 19(1 H,m), 2.42(3H,s), 2.44(3H,s), 2.64- 
2.77(2H 5 m), 3.13(1 H,d,J=14.7Hz), 3.22(lH,d,J= 
14.7Hz), 3.22-3.48(6H,m), 3.67-3.76(1 H,m), 4. 
ll-4.21(lH,m), 4.44-4.52(1 H,m), 4.56-4.64(lH, 
m), 6.32-6.36(1 H,m), 6.41(lH,t,J=2.4Hz), 6.50- 
6.52(lH,m), 6.90(lH,dd,J=2.4Hz,8.4Hz), 7.01- 
7.04(2H,m), 7.15(1 H,t,J=8.1Hz), 7.23(1 H,t,J=8. 
4Hz), 8.00(1 H,s). 

[0114] 
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dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, 2 - [ (2 - (5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) ethyl ) (methyl ) amino ] -N, N- dimethylacetamide it 
acquired (compound 84 ) (76 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.80 - 1.94 (1 H, m ), 2.08 - 2.18 (1 H, m ), 2.42 (3 H, s ), 
2.46 (3 H, s ), 2.73(2 H, t, J=6.0Hz ), 2.86 (3 H, s ), 2.97 (3 H, 
s ), 3.26 - 3.33 (3 H, m ), 3.44 - 3.53 (1 H, m ), 3.66 - 3.74 (1 
H, m ),4.10 - 4.19 (1 H, m ), 4.44 - 4.60 (2 H, m ), 6.33 - 6.38 
(2 H, m ), 6.47 - 6.50 (1 H, m ), 6.89 -6.92 (2 H, m ), 7.00 (1 

H, t, J=2.1Hz ), 7.03 - 7.06 (1 H, m ), 7.14 (1 H, t, J=8.1Hz ) 
7.23 (1 H, t, J=8.1Hz ), 8.00 (1 H, s ). 

[0113] 

Working Example 85 
(Production of compound 85 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(methylamino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-amine (0.20 g ), the sodium iodide 
(70 mg ), in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (78 mg ) 12 hours it agitatedwith room 
temperature 1 - including (chloroacetyl ) pyrrolidine (76 mg ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (methyl (2 -oxo -2- (1 -pyrrolidinyl ) ethyl ) 
amino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 
and 3 -d ] pyrimidine -5-amine (compound 85 ) (152 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I. 73 - 1.94 (5 H, m ), 2.08 - 2.19 (1 H, m ), 2.42 (3 H, s ), 
2.44 (3 H, s ), 2.64 -2.77 (2 H, m ), 3.13 (1 H, d, J=14.7Hz ), 
3.22 (1 H, d, J=14.7Hz ), 3.22 - 3.48 (6 H, m ), 3.67 - 3.76 (1 
H, m ), 4.1 1 - 4.21(1 H, m ), 4.44 - 4.52 (1 H, m ), 4.56 - 4.64 
(1 H, m ), 6.32 - 6.36 (1 H, m ), 6.41 (1 H, t, J-2.4Hz ), 6.50 
-6.52 (1 H, m ), 6.90 (1 H, dd, J=2.4Hz , 8.4Hz ), 7.01 - 7.04 
(2 H,m), 7,15(1 H, t, J=8.1Hz)7.23 (1 H, t, J=8.4Hz), 8.00 
0 H,s). 

[0114] 
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mmm 86 

86 <DH&) 

>(0.35mI)CDX^/— ^U(5ml)^;^[CN-[3-(3-^P 
P7xy+vpx-;U]-2-y^;U-8-[2-7)-+V-2-(l 
-t^v-^^x^^.S^^-xh^tKPe'JK 
[2,3-d]t°USv>-5-7^> = ^K^(0.30g)^AP 



;liL,N-[3-(3^PP7i/+vpi-Jl/]-27 
^;U-8-[2-^V-2-(4-(3-^V-3-(l-t 0 PUv- 
^^Pt^^-l-e^v^U)^^^]^,^-^ 
h^tKPt°«jK[2,3-d]t 0 »J^V>-5-TS>ab^^ 
86)(0.22g)^T : E;U3?TX<tLr^fco 

'H-NMRCCDCb^OOMHz) 5 i.79-2.24(6H,m), 
2.40-2.64(6H,m), 2.44(3H,s), 2.80(2H,t,J=7.0H 
z), 3.28-3.74(1 0H,m), 4.05(1 H,d,J=6.2Hz), 4.1 
9(lH,d,J=16.2Hz), 4.54(lH,brs), 4.73(lH,d,J=l 
6.2Hz), 6.32-6.40(2H,m), 6.44-6.48(1 H,m), 6.9 
0(1 H,ddd,J=l .2Hz,2.2Hz,8.4Hz), 7.00-7 .08(2H, 
m), 7.15(lH,t,J=8.4Hz), 7.24(1 H,t,J=7.6Hz), 8. 
07(lH,s). 

[0115] 

HJS^J 87 
(it£ty 87 <D$?i£) 

l-(4-^PP^/^;U)t°P'Jv>(0.17g)(D N 3 N- 
v/^;U7fv;UATSK(5ml)i§^[cm^*U^A 
(0.46g).N-[3-(3-^PP^xy^vPxZL;U]-2-/ 
^;U-8-[2-^V-2-(l-t°^^V-;U)X5 1 >!U]-5,6 J 
7,8-T-h ; 7tKPt 0, JK[2 3 3-d]t 0| JSv>-5-T5>H 
igKiS(0.40g).3^^b^-h'J^A(0.10g)^in^, 
60 deg CV3 BPb1E1#U:: 0 

SAL. ft»i*;u£iHa.. *"C3 0. ISW^lS 



l|x*;ufr&ft»i*jki$^-;u=20:i)i::tt 

IiL,N-[3-(3-^PP7x;+v)7i-;i/]-2^ 
^U-8-[2-:?Mr 7-2-(4-(4-7|-* V-4-(l - tf P'Jv- 
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Working Example 86 
(Production of compound 86 ) 

1 -acryloyl pyrrolidine (0.13 g ) with 22 hour heating and 
refluxing it made ethanol (5 ml ) solution of triethyiamine 
(0.35 ml ) N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- 
[2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido including [2 and 3 -d ] pyrimidine -5-amine 
trihydrochloride (0.30 g ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate rethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (3 -oxo -3- (1 -pyrrolidinyl ) 
propyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 86 ) (0.22 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 

1.79 - 2.24 (6 H, m ), 2.40 - 2.64 (6 H, m ), 2.44 (3 H, s ), 

2.80 (2 H, t, J=7.0Hz ), 3.28 -3.74 (10 H, m ), 4.05 (1 H, d, 
J=6.2Hz), 4.19(1 H,d, J=16.2Hz ), 4.54 (1 H,brs ), 4.73 (1 
H, d, J=16.2Hz ), 6.32 - 6.40 (2 H, m ), 6.44 -6.48 (1 H, m ), 
6.90 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.4Hz), 7.00 - 7.08 (2 H, 

m ), 7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=7.6Hz ), 8.07 (1 H, 
s). 

[0115] 

Working Example 87 
(Production of compound 87 ) 

1 - In N, N- dimethylformamide (5 ml ) solution of (4 -chloro 
butanoyl ) pyrrolidine (0.17 g ) 3 -day period it agitatedwith 
60 deg C potassium carbonate (0.46 g ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine trihydrochloride (0.40 g ), including 
sodium iodide (0.10 g ). 

It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate :ethanol =20:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (4 -oxo -4- (1 -pyrrolidinyl ) 
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;U)^f L ;U)-l-t°^^v^;U)x5 1 ^]-5,6 3 7,8-'rK 
^tKPt 0| JK[2,3-d]t 0, J5v>-5-75>(^b^ 8 
7)(0.1 \g)^7=E^y7XtLXmtz 0 

'H-NMRCCDCU^OOMHz) 8 1 .76-2.24(8H,m), 
2.31(2H,t,J=7.0Hz), 2.40-2.56(6H,m), 2.44(3H, 
s) s 3.30-3.74(10H,m), 4.05-4.09(1 H,m), 4.19(1 
H,d,J=15.6Hz), 4.56(1 H,brs), 4.74(1 H,d,J=l 5.6 
Hz), 6.35-6.38(2H,m), 6.44-6.48(1 H,m), 6.91(1 
H,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.00-7.1 l(2H,m), 
7.15(lH,t,J=8.4Hz), 7.24(lH,t,J=8.0Hz), 8.07(1 
H,s). 

[0116] 

mmm 88 

(ft** 88 CDSii) 

**Hb+MJ*A(»tt* 60%, 0.27g)£^*-9-> 
■eftL\N,N-5/^;i/*iUA7SK(10ml)lcM 

0 deg C V 2-y^;U-7,8-vtKPt 0| JK[2 5 3-d]t° 
l JSv>-5(6H)-^->(0.50g)$JP^.0 deg C V 1 

o»,satf io»«#Lfc- 

0 deg c t? 2-(^pn^;u)-i-^ntf;u-iH-^5 
y7-^*tt*(0.67g)*Jnx, tt^lCSffllzS- 
SU 12 »|llia#Lfc 0 



*>u*y^*^A^P7hy57-f-(**tt, ft 

SM&U Stele 3-(3-^PP?x/+v)7x"J>(i. 
2g)£jjDx. > h>/UX>(10ml)fC;t^L. p-HUX> 
X;U7h>tt-7Kft*a(33mg)**P^.,20 BSPsliD 

"Ctt«Lfco 

^bftKx^U:X^y-;U=10:l)IC#Lfc o 

*JtLT»S*/*/— JK10ml)lc4:frU vTV 
7K*ft^^*^-h'J^A(0.16g), KK(0.14ml) 

*m*,Sia-e45»a»Lfco 
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butyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 87 ) (0.1 1 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> 200MHz );de 
1.76 - 2.24 (8 H, m ), 2.31 (2 H, t, J=7.0Hz ), 2.40 - 2.56 (6 H, 
m ), 2.44 (3 H, s ) s 3.30 -3.74 (10 H, m ), 4.05 - 4.09 (1 H, 
m ), 4.19 (1 H, d, J=15.6Hz ), 4.56 (1 H, brs ), 4.74 (1 H, d, 
J=15.6Hz ), 6.35 - 6.38 (2 H, m ),6.44 - 6.48 (1 H, m ), 6.91 
(1 H, ddd, J=1.2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.1 1 (2 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.07 (1 H, s ). 

[0116] 

Working Example 88 

(Production of compound 88 ) 

You washed sodium hydride (oily , 60%, 0.27g ) with 
hexane , suspension made N, N- dimethylformamide (10 ml ). 

With 0 deg C with 0 deg C 10 min it agitated with 10 min , 
room temperature 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on including (0.50 g ). 

With 0 deg C temperature rise it made gradually room 
temperature 2 - (chloromethyl ) - 1 -propyl -lH-imidazole 
acetate including (0.67 g ), 12 hours agitated. 

It concentrated, separating it did including water and 
ethylacetate , 

water layer twice was extracted with ethylacetate . 

You gathered organic layer and washed with saturated saline , 
dried with the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

It concentrated, in residue it melted in toluene (10 ml ) 3 - 
including(3 -chlorophenoxy ) aniline (1 .2 g ), 20 hour heating 
and refluxing it did including p-toluenesulfonic acid acid 
monohydrate (33 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (10 ml ), 45 
minutes itagitated with room temperature sodium 
cyanoborohydride thorium (0.16 g ), including acetic acid 
(0.14 ml). 
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*«JiS7K-e 2 B % 1 ®$ti\ ft 

x£/— ;u=i0:i)lcf*Lfc o 

;li^L,N-[3-(3-<7PP7xy+vpx-;u]-2-y 
^;i/.8-[(i-^abf;u-iH-f5y % y— ;u-2-f;u)> 

5-7£>(lb£^ 88)(0.48g)£7^E;U?TX<fcLT 

'H-NMRfCDCl^OOMHz) 5 0.88(3H,t,J=7.6Hz), 
1.63-1.82(2H,m), 1.86-2.20(2H,m), 2.50(3H, 
s), 3.49-3.55(2H,m), 3.99(lH,brs), 3.99-4.07(2 
H,m), 4.50(lH,brs), 4.91(lH,d,J=l 5.0Hz), 5.06 
(lH,d,J=15.0Hz), 6.31-6.38(2H,m), 6.41-6.46(1 
H,m), 6.87-6.92(lH,m), 6.89(1 H,d,J=1.4Hz), 6. 
97(lH,d,J=1.4Hz), 6.99-7.07(2H,m), 7.14(lH,t,J 
=8.2Hz), 7.23(1 H,t,J=8.2Hz), 8.08(1 H,s). 

[0117] 

mmm 89 

(it£ty 89 ©Hit) 

7KSHb^hU^A(»14, 60%, 0.27g)^^+-9-> 
r*gfel^,N,N-v^;i/^UA75K(10ml)lcS?S 

0 deg C V 2-^;U-7,8-vtKPt t,, JK[2,3-d]t° 
'J5i/>-5(6H)-*>(0.50g)£flP;U0 deg C ~G 1 
0*h£»*10#«#Lfc o 

o deg c-e4-(^pp^;u)-5-^;u-i-^Ptf^u 

-lH--fSyV r - J /U^^(0.71g)^*P^ s l B$M 



v'J^^U^^A^PTh^^-^Stt, ft 
»x^jKD^)|zf*Lfc 0 

5j*£*ffiU Stele 3-(3-^PP7xy+y)7- 
! J>(0.75g)^JPX., HI/X>(5ml)ICjgfrLfco 

p-h;i/X>X>U7fx>^-7Kfi]^l(22mg)$-iPX., 2 
1 ftlHJn&ilSlELf::. 
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It concentrated, it extracted with ethylacetate including 
saturated sodium bicarbonate * water. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (1 -propyl -lH-imidazole -2- yl ) methyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 88 ) (0.48 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
0.88 (3 H, t, J=7.6Hz ), 1 .63 - 1 .82 (2 H, m ), 1 .86 - 2.20 (2 H, 
m ), 2.50 (3 H, s ), 3.49 -3.55 (2 H, m ), 3.99 (1 H, brs ), 3.99 
- 4.07 (2 H, m ), 4.50 (1 H, brs ), 4.91 (1 H, d, J=15.0Hz ), 
5.06 (1 H, d, J=15.0Hz ), 6.31 -6.38 (2 H, m ), 6.41 - 6.46 (1 
H, m ), 6.87 - 6.92 (1 H, m ), 6.89 (1 H, d, J=l .4Hz ), 6.97 (1 
H, d, J=1.4Hz ), 6.99 - 7.07(2 H, m ), 7.14 (1 H, t, J=8.2Hz ), 
7.23 (1 H, t, J=8.2Hz ), 8.08 (1 H, s ). 

[0117] 

Working Example 89 

(Production of compound 89 ) 

You washed sodium hydride (oily , 60%, 0.27g ) with 
hexane , suspension made N, N- dimethylformamide (10 ml ). 

With 0 deg C with 0 deg C 10 min it agitated with 10 min , 
room temperature 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on including (0.50 g ). 

1 hour it agitated with 0 deg C 4 - (chloromethyl ) - 5 -methyl 
-1- propyl -lH-imidazole acetate including (0.71 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer and washed with saturated saline , 
dried with the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

Including ethylacetate , insoluble matter was filtered. 

It concentrated filtrate , in residue it melted in toluene (5 ml ) 
3 -including (3 -chlorophenoxy ) aniline (0.75 g ). 

Including p-toluenesulfonic acid acid monohydrate (22 mg ), 
2 1 hour heating and refluxing it did. 
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"CttfllLfc. 

*NbKKx^jU:X^y-;U=10:l)IC#Lfc o 

aittLT»*S^*y-;K5nil)lctANL. v7/ 
*3Mb****hU^A(70nig). Pig(0.06ml) 

SM6U l&fnfti***^'^ A7K£*Q*> W 
Bx^u-cttaiLfc. 

Bv**S/^A*ttJ*Lfc. 

Bx^;U)|cttLfc 0 

;iiL,N-[3>(3-^PP7xy+y)7xZ^]-2-> 

T;u-8-[(5-^;u-i-^nt°yu-iH-^^i/-;i/-4 

--f;U)>^ ^]-5 f 6,7 f 8-xh5tKntf»JK[2 f 3-d]tf 
U £ 5?>-5-75>tfb*tt 89)(0.27g)*7^ ;U7T 

l H-NMR(CDCl 3 ,300MHz) d 0.94(3H,t,J=7.2Hz), 
1.68-1.80(2H,m), 1.85-1.96(lH,m), 1.99-2.10 
(lH,m), 2.31(3H,s), 2.49(3H,s), 3.57-3.61(2H, 
m), 3.76(2H,t,J=7.5Hz), 3.90(1 H,d,J=7.2Hz), 4. 
44-4.50(1 H,m), 4.72(lH,d,J=15.0Hz), 4.78(1H 5 
d,J=l 5.0Hz), 6.30-6.36(2H,m), 6.40-6.44(1 H, 
m), 6.88-6.91(1 H,m), 7.00(lH,t,J=1.8Hz), 7.03- 
7.06(lH,m), 7.13(lH,t,J=8.1Hz), 7.23(1 H,t,J=8. 
1Hz), 7.34(lH,s), 8.00(lH,s). 

[0118] 

mmm 90 

(it£ty 90 (0»£) 

3-^x/+v$mWK(0.20g),2-y5 1 ;i/-5,6,7 J 8- 
xh7tKPtf l JK[2 f 3-d]tf l JSS?>-5-75>(0.14 
g), l-tKn^v^>yh»J7 v y-;u-7KfD%(0.l 
4g)CD N,N-i/^;U/^;UA75K(10ml)?&jaiC % 

i-x^;u-3-(3-v>^;u75y^nt°;u)*;u7t?i? 

-<5Kffl»ft(0.18g)£fln*, MSTf 12 BtFiSHfttf 
»«U **JP^TR»x^T?3 ElttiaiLfco 
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Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (5 ml ), 1 hour 
itagitated with room temperature sodium cyanoborohydride 
thorium (70 mg ), including acetic acid (0.06 ml ). 

It concentrated, it extracted with ethylacetate including 
saturated sodium bicarbonate *water. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (5 -methyl -1- propyl -lH-imidazole -4- yl ) 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 
-d ] pyrimidine -5-amine (compound 89 ) (0.27 g ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
0.94 (3 H, t, J=7.2Hz ), 1 .68 - 1 .80 (2 H, m ), 1 .85 - 1 .96 (1 H, 
m ), 1.99 - 2.10 (1 H, m ),2.31 (3 H, s ), 2.49 (3 H, s ), 3.57 - 
3.61 (2 H, m ), 3.76 (2 H, t, J=7.5Hz ), 3.90 (1 H, d, 
J=7.2Hz ), 4.44 - 4.50 (1 H, m ),4.72 (1 H, d } J=l 5.0Hz ), 4.78 
(1 H, d, J=15.0Hz ), 6.30 - 6.36 (2 H, m ), 6.40 - 6.44 (1 H, 
m), 6.88-6.91 (1 H, m ), 7.00(1 H, t, J=1.8Hz), 7.03-7.06 
(1 H,m), 7.13(1 H,t, J=8.1 Hz), 7.23(1 H, t, J=8.1Hz)7.34 
(1 H,s), 8.00(1 H,s). 

[0118] 

Working Example 90 

(Production of compound 90 ) 

3 -phenoxy benzoic acid (0.20 g ), 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (0.14 
g ), 1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (10 ml ) solution of (0. 14 g ), 12 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.18 g ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ), concentrated. 
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^££P^X^UT'3fcoT N-(2-y^;U-5,6,7,8- 
TFh^tKPt 0| jK[2,3-d]t°'J5v>-5-'r;U)-3-7x 
/*i"OX75K(lb£!$l 90)(0.19g)£ilfe*S 

mp.235-237 deg C 



Washing residue with ethylacetate , N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) - 3 - it 
acquired the[fenokishibenzuamido ] (compound 90 ) (0.19 g ) 
as colorless crystal . 

mp.235-237degC 





C21H20N4O2-O. 1H20«hLT 






elemental analysis values 


C21H20N4O2*0.1 H20 doing 






Calcd. 


C. 69. 63; 


H, 5. 62; 


N, 


15. 47. 


Calcd. 


C69.63; 


H,5.62; 


N, 


15.47 . 


Found 




C, 69. 45 




H, 5. 44 


N, 


15. 32. 


Found 




C69.45 


5 


H,5.44 


N, 


15.32. 



'H-NMR(CDCl 3 ,300MHz) 6 2.00-2. 24(2H,m), 
2.45(3H,s), 3.38-3.58(2H,m), 5 .24-5.30(1 H,m), 
5.44(lH,brs), 6.34(1 H,d,J=6.9Hz), 7.00-7.03(2 
H,m), 7.11-7.16(2H,m), 7.33-7.50(5H,m), 8.07 
(lH,s). 

[0119] 

HfifcfllJ 91 

(itsw 91 om&) 

7K^b^-h , J^A(»tt. 60%, 31mg)^*-y-> 

■efti\N f N-S/>^;u*;uA75K(3mi)lcBa 

x^;U [2^fjU5-((3-7i;+v'<>7'f;i/)7 
5y)-6 s 7-vtKPt 0| JK[2 s 3-d]e»J5v>-8(5HM 
;U]7-b^-h(0.31g)^ tUKs m^X*45 #m#L 

tZo 

3— K>*>(0.1 lg)© N s N-S?>tF^*^A7SK 
(2ml)»ft£in*.* SB* 3 HfH8l#Lfco 

(ftlfcx^U)lcti-Lfco 

;lSSLTx^u [2-^U-5-(^;U(3-?i/+ 
S/'<> % y^;i/)7Sy)-6,7-i?tKPe , JK[2 > 3-d]tf 
, J5v>-8(5H)^;U]7-b^-h«b'&%l 91)(82m 
g)£;fitt^<kLTf#/c 0 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.00 - 2.24 (2 H, m ), 2.45 (3 H, s ), 3.38 - 3.58 (2 H, m ), 
5.24 - 5.30 (1 H, m ),5.44 (1 H, brs ), 6.34 (1 H, d, J=6.9Hz ), 
7.00 - 7.03 (2 H, rn ), 7.1 1 - 7.16 (2 H, m ), 7.33 - 7.50 (5 H, 
m), 8.07(1 H, s). 

[0119] 

Working Example 9 1 
(Production of compound 91 ) 

You washed sodium hydride (oily , 60%, 3 1 mg ) with 
hexane s suspension made N, N- dimethylformamide (3 ml ). 

Including ethyl [2 -methyl -5- (3 -phenoxy benzoyl ) amino ) 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetate (0.31 g ), 45 minutes it agitated with the room 
temperature . 

Including N, N- dimethylformamide (2 ml ) solution of 
iodomethane (0.11 g ), 3 -day period it agitatedwith room 
temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ), furthermore attached on 
[shirikagerukuromatogurafii ] (ethylacetate ). 

Concentrating, it acquired ethyl [2 -methyl -5- (methyl (3 
-phenoxy benzoyl ) amino ) - 6 and 7 -dihydro pyrido [2 and 3 
-d ] pyrimidine -8 (5 H ) -yl ] acetate (compound 91 ) (82 
mg ) as oil . 
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^-NMRCCDCla^OOMHzJfi 1.23-1.32(3H,m), 
1.8-2.4(4H,m), 2.46(3H 5 s), 2.76-2.87(3H,m), 3. 
2-3.8(2H,m), 4.07-4.26(3H,m), 4.40-4.47(1 H, 
m), 4.97(0.5H,brs), 5.91(0.5H,brs), 7.01-7.08(4 
H,m), 7.15(2H,d,J=19.0Hz), 7.31-7.42(3H,m), 
7.87(1 H,s). 

[0120] 

mmm 92 

[2-yT;u-5-(^;u(3-7xy^>^>y-f;i/)75 

/)-6J-vtKPt 0| JK[2,3-d]t 0| J5v>-8(5H)--r 
;U]ftK(60mg),2^^*U>-4-f^x^>75 
>(27mg), l-tKP+S/'Ol/hUT!/— 
f[J$!)(32mg)<7) N,N-i/*TJU7|^UA75K(3ml) 
l-x^;U-3-(3-i/^;U75y^Pt°;U) 
*;U7|?5?>f5K*»*(40mg)$linS.,SS"C 12 

a*«i=ft**Jn*TffiSitL. ^bicp^x 

^UT*2@tttULfco 

*«H*««)Tttl|-7y*i/^A-Cftt*Lfco 

;U:I*y— jU=iO:l)lC#L, ;I$SLT N-^^U- 
N-[2->5 L ;U-8-(2-((2-(4-^E>lU7^ l Jx;U)X^;U)7 

5-/)-2-^-*VX^iU).5 f 6,7,8-T-h7tKPe i JK 
[2,3-d]t°'J5v>-5-^;U]-3-7xy+v^>X7a 
K(flA* 92)(52mg)£7* ^TXiLTftfco 

'H-NMRCCDCU^OOMHz) <5 2.10-2.28(2H,m), 
2.37-2.46(6H,m), 2.48(3H,s), 2.81(3H,brs), 3.3 
l-3.40(2H,m), 3.42-3.74(6H,m), 4.10-4.43(2H, 
m), 4.95(0.5H,brs), 5.82(0.5H,brs), 6.69(lH,br 
s), 7.00-7. 18(6H,m), 7.31-7.39(3H,m), 7.89(1 
H,s). 

[0121] 

mmm 93 

93 <Dm&) 

5-^PP-2-/5 L iUtf , JK[2 f 3-d]tfySS?>(50mg % 
0.28mmol)£x$/— Jl>(3.0m\)\zmMtt,7- 

s***Ma-e2.5 «Fiwai*Lfco 
■e+»Lfco 

KKx^^(ioomi)*Jn^.fco 

a*»**(50mi)atftaaft**(30nii)T?afe 



2003-11-11 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.23 - 1.32 (3 H,m), 1.8 - 2.4 (4 H, m ), 2.46 (3 H,s),2.76- 
2.87 (3 H, m ),3.2 - 3.8 (2 H, m ), 4.07 - 4.26 (3 H, m ), 4.40 - 
4.47 (1 H, m ), 4.97 (0.5 H, brs ), 5.91 (0.5 H, brs ), 7.01 -7.08 
(4 H, m ), 7.15 (2 H, d, J=l 9.0Hz ), 7.31 - 7.42 (3 H, m ), 7.87 
(lH,s). 

[0120] 

Working Example 92 
(Production of compound 92 ) 

[2 -methyl -5- (methyl (3 -phenoxy benzoyl ) amino ) - 6 and 
7 -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetic acid (60 mg ), 2 -morpholine -4- yl ethane amine (27 
mg ), 1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (3 ml ) solution of the(32 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (40 mg ). 

With ethylacetate twice after extracting, it made saturated in 
the water layer including salt , it concentrated, including 
waterfurthermore twice extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ), concentrated and N- methyl -N- 
[2 -methyl -8- (2 - (2 - (4 -morpholinyl ) ethyl ) amino ) - 2 
-oxo ethyl ) -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] - 3 - itacquired [fenokishibenzuamido ] 
(compound 92 ) (52 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.10 - 2.28 (2 H, m ), 2.37 - 2.46 (6 H, m ), 2.48 (3 H, s ), 
2.81 (3 H, brs ), 3.31 -3.40 (2 H, m ), 3.42 - 3.74 (6 H, m), 
4.10 - 4.43 (2 H, m ), 4.95 (0.5 H, brs ), 5.82 (0.5 H, brs ), 
6.69 (1 H, brs ),7.00 - 7.18 (6 H, m ), 7.31 - 7.39 (3 H, m ), 
7.89(1 H,s). 

[0121] 

Working Example 93 
(Production of compound 93 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(50 mg , 0.28mmol ) in ethanol (3.0 ml ), aniline (0.040 ml ) 
and itadded concentrated hydrochloric acid (0.045 ml ). 

mixture 2.5 hours was agitated with room temperature . 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (100 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ), organic layer wasdried with anhydrous magnesium 
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tZo 

£^ 93)(60mg)*JlfeH(*i:LT»fco 



sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate -diisopropyl ether jpl 1 , it 
acquired N- (2 -methyl pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
aniline (compound 93 ) (60 mg ) as yellow solid . 



7C*»«ffll C 14 H 12 N 4 -0.25H 2 O tL 
X 



Calcd:C,69.84;H,5.23;N,23.27. 

Found:C,70. 1 2;H,5. 1 8;N,23 . 17. 

1 H^NMR(200MHz,DMSO-d 6 ) 6 2.76(3H,s), 6.91 
(lH,d,J=5.4Hz), 7.24(1 H,dt,J=7.0Hz), 7.39-7.52 
(4H,m), 8.63(1 H,d,J=5.2Hz), 9.75(1 H,s), 9.89 
(lH,s). 

[0122] 

mm® 94 

(it£® 94 <7>Sii£) 

5^PP-2^f;i/t C| JK[2,3-d]tfiJ5$/>(144m 
g, 0.80mmol)*X^y— ;U(8.0ml)IZjS»*-a:, 2- 
[(4->h4rv7xn;U)X;^T-^U]7- , J>(278 
mg)St;;lJSil(0.135ml)$JnS.fco 

fi«M« 3 RMttMIStLfc. 

ffttX^;K150ml)*JPxfco 
S^«B*7K(50ml)at;ffifPfttt*(30ml)-e2t 

»«E*«ET. HSU »a*S/»J*y;U*5A 
*nvh^?*-(^*1*>:IMtx^U=l:l-> 
|«X^kX*/-^0:l)T?*l»U 
»x*;u-$;^y?pe;ux-^;i,-esl6fi£fT 

t\ s N-[2-[(4->h^rv3?x-;U)A^3?y-;U]^x 
xjU]-2-^^;i/tf'JK[2,3-d]tfU52/>-5-7S> 
(lb£1$3 94)(45mg)£»JtfeH(*£LT»fco 

5c**MJHI C 2 iH l8 N 4 OS <tLT 

Calcd:C,67.36;H,4.85;N,14.96. 

Found:C,67.04;H,4.83;N,14.72. 

1 H-NMR(200MHz J CDCl 3 ) 5 2.89(3H,s), 3.75(3 
H,s), 6.76-6.82(3H,m), 7.14-7.44(6H,m), 7.69 
(lH,br), 8.72(1 H,br), 9.42(lH,s). 

[0123] 



elemental analysis values 

C<sub>14</sub>H<sub>12</sub>N<sub>4</sub>*0.25H<sub>2</sub>O 
doing 

CalcdiC, 69.84;H, 5.23;N, 23.27. 
Found:C, 70.12;H, 5.18;N, 23.17. 



<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.76 (3 H, s ), 6.91 (1 H, d, J=5.4Hz ), 
7.24 (1 H, dt, J=7.0Hz ), 7.39 - 7.52 (4 H, m ), 8.63 (1 H, d, 
J=5,2Hz ), 9.75(1 H, s ), 9.89 (1 H, s ). 

[0122] 

Working Example 94 
(Production of compound 94 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(144 mg , 0.80mmol ) in ethanol (8.0 ml ), 2 - [ (4 
-methoxyphenyl ) sulfanyl ] aniline (278 mg )and it added 
concentrated hydrochloric acid (0.135 ml ). 

mixture was done 3 hours heating and refluxing . 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (150 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ), organic layer wasdried with anhydrous magnesium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate rethanol =20:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , N- 
[2 - [ (4 -methoxyphenyl ) sulfanyl ] phenyl ] - 2 -methyl 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 94 ) (45 mg ) as pale yellow solid . 

elemental analysis values 

C<sub>2 1 </sub>H<sub> 1 8</sub>N<sub>4</sub>OS doing 
CalcdrC, 67.36;H, 4.85;N, 14.96. 
Found:C, 67.04;H, 4.83;N, 14.72. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.89 (3 H } s ), 3.75 (3 H, s ), 6.76 - 6.82 (3 H, m ), 7.14 - 7.44 
(6 H,m), 7.69(1 H,br), 8.72(1 H,br), 9.42(1 H, s ). 

[0123] 
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mmm 95 

(it^to 95 © MJfi) 

5-^PP-2->T;Utf'JK[2,3-d]t 0| JSi/>(313m 
g s 1.74mmol)£x£/— JU(20ml)|::^£i*\ 2- 

S*tt-R»X^^(0.87ml)SlD*fco 
ffl***60 deg C-C30#M«J*Lfc. 

glf JU( 1 50ml)^ia *.fc o 
}S*tt**(40ml)ai;t6*P4»7k(25ml)-eSJfe 

KlftX^^^-efliatL, 2-^U-N-[2-[(*7xrjU 

T5>(<b£$J 95)(188mg)£7 : EJU:7-7X<fcLT 
^#fco ] H-NMR(300MHz f CDCl 3 ) 5 2.91(3H,s), 
7.04(1 H,d,J=5.4Hz), 7.15-7.24(6H,m), 7.45-7.5 
l(2H,m), 7.58(lH,dd,J=8.0,1.4Hz), 7.67(lH,dd, 
J=7.8,1.5Hz), 8.78(lH,d,J=5.7Hz), 9.12(lH,s).] 

[0124] 

mmm 96 

(it£ty 96 ©SHfi) 

2- >T;U-N-[2-[(7xx;ux;U7rx;upxx;U] 
t°UK[2,3-d]t 0, JSv>-5-7=>(185mg. 0.54mm 
ol)£pggxT;U(l lml)IC»#£-t± % 4 K^ttH- 
»»X^JU(0.30ml)*Jl0x.fco ?l£tt£S8-e 1 
2 RfH*ffLfcojEJC;l^«*aiiL.2-^U 
-N-[2-[(^xx;ux;i/^rx;upxx;u]t 0| JK[2, 

3- d]tf» J5v>-5-75> 2 ttlltt(1b«M 96)(193 
mg)S»fefflfti:LT»fco5c*»«ffii C 20 H l6 
N 4 S-2HCl-0.33H 2 O tLX Calcd:C,56.75;H,4.4 
4;N,13.24.Found:C J 56.54;H,4.23;N,13.46. 1 H-NM 
R(300MHz,DMSO-d 6 ) 8 2.85(3H,s), 6.38(1 H,d,J 
=6.3Hz), 7.31(6H,br), 7.53(3H,br), 8.46(lH,d,J 
=7.5Hz), 10.1 7(1 H,s), 1 2.03(1 H,br).]] 



[0125] 

mmm 97 

(it£ty) 91 CDSig) 

8->^U-7 f 8-2/tKPtrUK[2,3-d]eUS2?>-5(6 
H)-:t>(298m g> 1.83mmol), 2-[(4-^P : E7xZ 

;u)x;u^rx;u]7- , J>(i.54g)ar; P -h;ux> 



2003-11-11 

Working Example 95 
(Production of compound 95 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(3 1 3 mg , 1 .74mmol ) in ethanol (20 ml ), 2 - (phenyl 
sulfanyl ) aniline (1.75 g )and it added 4 normal hydrochloric 
acid -ethylacetate (0.87 ml ). 

mixture 30 min was agitated with 60 deg C. 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution , 

ethylacetate (150 ml ) was added. 

mixture water (40 ml ) and was washed with saturated saline 
(25 ml ), organic layer wasdried with anhydrous magnesium 
sulfate . 

Under vacuum , to remove solvent , to refine residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*ethylacetate ), 2 -methyl -N- [2 - It acquired [ (phenyl 
sulfanyl ) phenyl ] pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 95 ) (188 mg ) as amorphous . 
<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
2.91 (3 H, s ), 7.04 (1 H, d, J=5.4Hz ), 7.15 - 7.24 (6 H, m ), 
7.45 - 7.5 1 (2 H, m ), 7.58(1 H, dd, J=8.0, 1 .4Hz ), 7.67 (1 H , 
dd, J=7.8, 1 .5Hz ), 8.78 (1 H, d, J=5.7Hz ), 9.12 (1 H, s ). ] 

[0124] 

Working Example 96 
(Production of compound 96 ) 

2 -methyl -N- [2 - Melting [ (phenyl sulfanyl ) phenyl ] pyrido 
[2 and 3 -d ] pyrimidine -5-amine (1 85 mg , 0.54mmol ) in 
ethylacetate (11 ml ), it added 4 normal hydrochloric acid 
-ethylacetate (0.30 ml ). mixture 12 hours was agitated with 
room temperature . To filter reaction mixture , 2 -methyl -N- 
[2 - It acquired [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5-amine dihydrochloride (compound 96 ) 
(193 mg ) as yellow solid . As elemental analysis values 
C<sub>20</sub>H<sub>16</sub>N<sub>4</sub>S*2HCl 
*0.33H<sub>2</sub>O Calcd:C, 56.75;H, 4.44;N, 
13.24.Found:C, 56.54;H, 4.23;N, 13.46.<sup>l</sup>H-nmr 
(300 MHz , DMSO -d<sub>6</sub> );de 2.85 (3 H, s ), 6.38 
(1 H, d, J=6.3Hz ), 7.3 1 (6 H, br ), 7.53 (3 H, br ), 8.46 (1 H, 
d 5 J=7.5Hz),10.17(l H,s), 12.03(1 H,br). ]] 

[0125] 

Working Example 97 
(Production of compound 97 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (298 mg , 1.83mmol ) 5 2 - [ (4 -bromophenyl ) 
sulfanyl ] aniline (1.54 g ) and p-toluenesulfonic acid acid 
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X;U7tx>®-7Kft]^(35mg)^h;UX>(10ml)[C 
130 deg C V 24 ftMJX #Lfc 0 

S(EiE^»lcB»x^;u(200ml)SJiPx.fctt, 

fi&fa^K7K^hU^A7K5#;^(50ml). 7K(50m 
l)&i;«S»d**(50ml)-ej*»Lfco 



»J***ET. B*U THF(5.0ml)lC^ 
(1.83g)^iP^fc 0 

70 deg c v 6 mmmnuzo 

Oml)£»]xfcflL 7K(100ml)&i;t&«]^^7K(50 

^P7hif77-f-(A*U->:ftaxf;|/=2:H 
l:l-ft»x^U)-e«|SlL. £blCX-xJU-i? 
^7?atf;Ui— r;i/e?ll6ii£fT L\ N-[2-[(4 

75>(lb£^ 97)(161mg)£;i-l/>S?fef6fii:L 
mp!13 deg C. 

7C*##HI C 20 H 19 BrN 4 S tLX 



Calcd:C,56.21;H,4.48;N,13.11. 

Found:C,56.45;H,4.33;N, 13.17. 

1 H-NMR(200MHz 3 CDCl 3 ) d 1 .91-2.05(2H,m), 
3.02-3.1 5(1 H,m), 3.09(3H,s), 3.21-3.32(lH,m), 
4.53-4.61(lH,m), 4.89(lH,d,J=7.4Hz), 6.73-6. 
91(4H,m), 7.28-7.33(2H,m), 7.37(1 H,td,J=7.8,l. 
4Hz), 7.52(lH,dd,J=7.7,1.5Hz), 7.93(lH,s), 8.4 
9(lH,s).IR(KBr)1597,1557,1524,1499,1472,145 
1,1404,1377,1316,1007cm' 1 . 

[0126] 

Hffift 98 

(it£y% 98) 

2,8-vX^;U-7,8-vtKPt 0 'JK[2,3-d]eU5v>- 
5(6H)-^->(461mg, 2.25mmol). 2-[(4-^P ; E7x 
x;U)X;U^7x;U]TxiJ>(i.89g)&l/ P -h;ux 
>X;U^>^-7Kfa^(43mg)^h;UX>(15ml) 



2003-11-11 

monohydrate (35 mg ) was mixed to toluene (10 ml ). 

mixture 24 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.83 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1 * 1 : 1 *ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether jpl 1 , N- [2 - [ (4 -bromophenyl ) 
sulfanyl ] phenyl ] - 8 -methyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 97 ) 
(161 mg ) as orange crystal . 

mpll3deg C. 
elemental analysis values 

C<sub>20</sub>H<sub> 1 9</sub>BrN<sub>4</sub>S doing 
Calcd:C, 56.2 1;H, 4.48;N, 13.11. 
Found:C, 56.45;H, 4.33;N, 13.17. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.91 - 2.05 (2 H, m ), 3.02 - 3.15 (1 H, m ), 3.09 (3 H, s ), 
3.21 - 3.32 (1 H, m ),4.53 - 4.61 (1 H, m ), 4.89 (1 H, d, 
J=7.4Hz ), 6.73 - 6.91 (4 H, m ), 7.28 - 7.33 (2 H, m ), 7.37 (1 
H, td, J=7.8, 1.4Hz ), 7.52(1 H, dd, J=7.7, 1.5Hz ), 7.93 (1 H, 
s ), 8.49 (1 H, s ).IR (KBr ) 1597, 1557, 1524, 1499, 1472, 
1451,1404, 1377, 1316 and 1007 cm <sup>-K/sup>. 

[0126] 

Working Example 98 
(compound 98 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (461 mg , 2.25mmol ), 2 - [ (4 -bromophenyl ) 
sulfanyl ] aniline (1.89 g ) and the p-toluenesulfonic acid acid 
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Eft** 130 deg C Tf 18.5 ^mMWUzo 

IS?P^^7K*±h , J^A7KJ§^(50ml). 7K(50m 
l)&tffilPdffi7K(50ml)-e2t»Lfco 



»tt*«ET. B*U 88* THF(6.0ml)IC;^ 
(2.25g)$*I]^fc 0 

S^«B* 70 deg C T* 6 B#IHa#Lfco 

Oml)£JH*.fcflL 7K(100ml)&t/t&*D;&i&7K(50 
ml)-Cft»Lfco 

^P"7h^7-f— (^**>:IHfcx^;U=2:l)-C 
IISIIU N-[2-[(4-^P^E^x-^)X;U3?7-;U] 
;U]-2,8-5/X^;U-5,6,7,8-T-hvtKPtfUK 
[2,3-d]t°U5v>-5-7£>(lb£i$l 98)(809mg)£ 

1 H-NMR(200MHz,CDCl 3 ) 6 1.07(3H,t,J=7.1Hz), 
1.29(3H,t,J=7.7Hz), 1 .80-2.02(2H,m), 2.72(2 
H,q,J=7.5Hz), 2.99-3.26(2H,m), 3.50-3.73(2H, 
m), 4.56(1 H,q-like), 4.90(1 H,d,J=6.6Hz), 6.72- 
6.87(4H,m), 7.25-7.40(3H,m), 7.51(lH,dd,J=7. 
8,1.4Hz), 7.92(lH s s). 

[0127] 

mmm 99 

(it£ty 99 (DMit) 

2,8-vX^;U-7,8-vtKPt o UK[2,3-d]t 0, J5v>- 
5(6H)-^f->(2.50g, 12.2mmol), 3-7^/^>l/~ 

h'j;u(4.32g)atf p-h;ux>x;u7tx>^-7KfD 

tt(0.23g)£HUX>(65ml)IZ;I£*1£fc o 

S*«B* 130 deg C H 38.5 IftlHiattLfco 

fiSS?fi*«BfCftttX^;U(500ml)SJlP*fca. 
fiftKift**-j-hU^A7KjS5S(100ml). 7K(100 
ml)at;ffifilft«*(100ml)-ea*Lfco 



2003-11-11 

monohydrate (43 mg ) was mixed to toluene (15 ml ). 

mixture 18.5 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (2.25 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1 ), N- [2 - [ (4 -bromophenyl ) sulfanyl ] phenyl ] - 2 and 
8 -diethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 98 ) (809 mg ) as yellow 
oyl . 

<sup>K/sup>H-nrnr (200 MHz , CDCl<sub>3</sub> );de 
1.07 (3 H,t, J=7.1Hz), 1.29 (3 H, t, J=7.7Hz), 1.80-2.02 (2 
H } m ), 2.72 (2 H, q, J=7.5Hz ), 2.99 - 3.26(2 H, m ), 3.50 - 
3.73 (2 H, m ), 4.56 (1 H, q-like ), 4.90 (1 H, d, J=6.6Hz ), 
6.72 - 6.87 (4 H, m ), 7.25 - 7.40 (3 H, m ),7.51 (1 H, dd, 
J=7.8, 1.4Hz), 7.92(1 H,s). 

[0127] 

Working Example 99 
(Production of compound 99 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (2.50 g, 12.2mmol ), 3 -amino benzonitrile (4.32 
g ) and p-toluenesulfonic acid acid monohydrate (0.23 g )was 
mixed to toluene (65 ml ). 

mixture 38.5 hours was agitated with 130 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (100 ml ), 
thewater (100 ml ) and you washed with saturated saline (100 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (65 ml ). 
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**ib*^**hU^A(0.74g)£aa^*D* 

adftesa-e i ^rpi^Lfco 

7-feh>(20ml)£jD*_s fflMflTkSHt*^*"^ 
U^AfcttaLfc. 

ftai*;U(6OOml)£/niLfc0L 7K(200ml x 2) 

*P^h^?*-(^*tf>:fti*X*;U=3:l-» 
3:2— l:l)Tf»ilL.3-[(2,8-i/X^U.5 > 6,7,8-T-h 
7tKPt 0| JK[2,3-d]t 0, J^V>-5--rjU)7Sy]^> 
y~h'J;mb^%199)(2.28g)^Stfe^;U(hLT 

1 H-NMR(200MHz,CDCl 3 ) 5 1.19(3H,t,J=7.1Hz), 
1.30(3H,t,J=7.5Hz) 9 1.89-2.14(2H,m), 2.73(2 
H,q,J=7.5Hz), 3.32-3.53(2H,m), 3.62-3. 82(2H, 
m), 3.99(1 H,d,J=6.2Hz), 4.52(lH,q,J=4.9Hz), 
6.82-6.88(2H,m), 6.99-7.03(1 H,m) s 7.26(1 H,t,J 
=7.8Hz), 8.01(lH,s). 

IR(KBr)2228,1601, 1553,1514,1431,1354cm 1 . 



[0128] 

mmm 100 
atsm loocDSii) 

3-[(2,8-vXT^-5,6,7,8-^h^tKPt°'jK[2,3-d] 
t 0 U5v>-5--rJU)TS/]^>V r -h l J;K518mg, 
1 .69rnmol)£x£y— jU(25ml)ICjWB*1i\ *(5. 
0ml)Si;7K^b* , J r !7A(331mg)^AD^fco 

90 deg C t? 19 BfrMfllttU:. 

SJ6«***»ET. affiU Pi£x^;u(i50 
ml)£iJll*.fcfc, 7K(50ml)&^!Sfi]^i^7k(50m 

^«H*«{7K«SSI^h l J^AT*teJSLfco 

pKx^;U:X^/-;U=20:l-10:l)-e)WSL. * 

>^||^ B B 0 ^^TL^.3-[(2,8-vX^;^-5,6,7,8-xK 
: 7tKPt°«JK[2,3-d]t 0 U=v>-5--r;U)TS/]^> 
X75K(<b£«B 100)(308mg)£ftfe*6fii:LT 

mpl21-124 deg C. 

5£fSt##rfiI C 18 H 23 N 5 O-0.5EtOAc <tLT 



sodium borohydride * (0.74 g ) was added with room 
temperature . 

mixture 1 hour was agitated with room temperature . 

Including acetone (20 ml ), sodium borohydride * of excess 
was treated. 

After adding ethylacetate (600 ml ), water (200 ml X 2 ) and 
you washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *3:2*1:1 ), 3 - it acquired [ (2 and 8 -diethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
benzonitrile (compound 99 ) (2.28 g ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.19 (3 H, t, J=7.1Hz ), 1.30 (3 H, t, J=7.5Hz ), 1.89-2.14 (2 
H, m ), 2.73 (2 H, q, J=7.5Hz ), 3.32 - 3.53(2 H, m ), 3.62 - 
3.82 (2 H, m ), 3.99 (1 H, d, J=6.2Hz ), 4.52 (1 H, q, 
J=4.9Hz ), 6.82 - 6.88 (2 H, m ), 6.99 - 7.03 (1 H, m ),7.26 (1 

H, t, J=7.8Hz), 8.01 (1 H,s). 

IR(KBr)2228, 1601, 1553, 1514, 1431 and 1354 cm 
<sup>-K/sup>. 

[0128] 

Working Example 1 00 
(Production of compound 1 00 ) 

3 - Melting [ (2 and 8 -diethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] benzonitrile (518 mg , 

I. 69mmol ) in ethanol (25 ml ), water (5.0 ml ) and itadded 
potassium hydroxide (33 1 mg ). 

mixture 1 9 hours was agitated with 90 deg C. 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ), water (50 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:3 *ethylacetate :ethanoI =20:1*10:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether ** 
hexane , 3 - itacquired [ (2 and 8 -diethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] benzamide 
(compound 100 ) (308 mg ) as colorless crystal . 

mpl21-124deg C. 
elemental analysis values 
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Calcd:C,65.02;H,7.37;N,18.96. 

Found:C,65.07;H,7.42;N,19.20. 

1 H-NMR(200MHz,CDCl 3 ) (51.1 9(3H,t,J=7. 1 Hz), 
1.30(3H,t,J=7.5Hz), 1.90-2.16(2H,m), 2.74(2 
H,q,J=7.5Hz), 3.31-3.53(2H,m), 3.62-3.81(2H, 
m), 3.88(lH,d,J=6.6Hz), 4.60(lH,q,J=5.1Hz), 
5.57(lH,br), 6.05(lH,br), 6.81(lH,dd,J=7.6,2.0 
Hz), 7.03-7.07(lH,m), 7.19-7.29(2H,m), 8.02(1 
H,s). 

IR(KBr) 1661,1 599, 1 553, 1 5 1 4, 1 429, 1377,1 3 54c 
-i 

m . 
[0129] 

mmm 101 
(ib^i ioi <Dm&) 

2,8-vX^^-7,8-vtKPt 0| JK[2,3-d]t°'JSv>- 
5(6H)-^->(350mg. 1.71mmol). 2-[(6-^UL°'J 
i?>-3-f^)^v]7- ( J>(1.02g)&i;p-H^x 
>X;U7^>^-7K^^(96mg)^h;i/X>(12ml) 

S^ttS 130 deg C -C29.5 ftlHSttLfco 

JRt6S*«lCft»x^;U(200ml)«JJPx.fctt. 
i&SJftS^+h'J^A^JSaCSOml). *(50m 
l)At;ffifilftJft*(50ml)-C8fe*Lfco 



*«*«ET, S£U THF(8.0ml)[C;g 
1 S^7KK1b^h l J^A7K5t?^(16ml)&U*at& 

(i.7ig)tmAfco 

70 deg CV6 mSmWLtzo 

J£J&S£^£iz^hTitiiU 1^X5^(20 
0ml)*lPxfctt.*(100iiil)atffiSlAtl*(50 
ml)"Cjjfe»Lfc 0 

»«E*aET, B56U SafcS/'JA^U^A 
*P7h^-(^*>*ilif^l:l-» 

PfcfJUX— T^UrWBa^frlV 2,8-yifJI/- 
N-[2-[(6-^^;U-3-t 0, J^x;U)^-+S/]^xx;U]- 

5,6,7,8-T" t K P bf 'J K[2,3-d] tf 'J 5i/>-5-75 

I/(fc*tt 101)(129mg)£Jftfe*66£LT»fco 



C<sub>18</sub>H<sub>23</sub>N<sub>5</sub>O*0.5EtOAc 
doing 

Calcd:C, 65.02;H, 7.37;N, 18.96. 
FoundrC, 65.07;H, 7.42;N, 19.20. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.19 (3 H, t, J=7.1Hz ), 1.30 (3 H, t, J=7.5Hz ), 1.90-2.16 (2 
H, m ), 2.74 (2 H, q, J=7.5Hz ), 3.31 - 3.53(2 H, m ), 3.62 - 
3.81 (2 H, m ), 3.88 (1 H, d, J=6.6Hz ), 4.60 (1 H, q, 
J=5.1Hz), 5.57(1 H,br), 6.05(1 H,br), 6.81 (1 H, dd, 
J=7.6, 2.0Hz ), 7.03- 7.07 (1 H, m ), 7.19 - 7.29 (2 H, m ), 
8.02(1 H,s). 

IR (KBr) 1661, 1599, 1553, 1514, 1429, 1377 and 1354 cm 
<sup>-l</sup>. 

[0129] 

Working Example 101 
(Production of compound 101 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (350 mg , 1.71mmol ), 2 - [ (6 -methyl pyridine 
-3- yl ) oxy ] aniline (1 .02 g ) and the p-toluenesulfonic acid 
acid monohydrate (96 mg ) was mixed to toluene (12 ml ). 

mixture 29.5 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.71 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1 : 1 *ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether jpl 1 , 2 and 8 -diethyl -N- [2 - [ (6 
-methyl -3- pyridinyl ) oxy ] phenyl ] - 5,6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 101 ) (129 mg ) as colorless crystal . 
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Calcd:C,70.60;H,7.01;N,17.90. 

Found:C,70.40;H,6.88;N,17.72. 

1 H-NMR(200MHz,CDCl 3 ) 5 1.13(3H,t,J=7.0Hz), 
1.28(3H,t,J=7.6Hz), 1.89-2.15(2H,m), 2.52(3 
H,s), 2.72(2H,q,J=7.6Hz), 3.31-3.39(2H,m), 3.6 
7(2H,dq,J=2.9. 7.0Hz), 4.21(lH,d,J=6.2Hz), 4.5 
6(lH,br), 6.68(lH,t,J=6.7Hz), 6.78-6.90(2H,m), 
7.04-7. 14(3H,m), 8.02(lH,s), 8.25(1 H,d,J=2.2 
Hz). 

IR(KBr)1595,1553,1512,1483,1435,1422,1250,l 
229cm" 1 . 

[0130] 

102 

(its® 102 omit) 

JU-7, 8-S/fc KP t° 'J K[2,3-d]t° »J 5 v>-5(6 

H) -* >(530m g> 2.99mmol), 2-(7ix;U7JU:7 
7-;U)7='J>(l.8lg)»tf P -h;ux>x;i/7^> 

»-*att(114mg)£h;UX>(15ml)lcS££ 

?I£^£l30 deg CT?36efffla»Lfco 

S^;l^^l^W^X5 1 ;K300ml)$JPK.fc^. 
fiftfta#*-m^A*»«(50iiil). 7K(50m 

I) aiXtt*P***(50ml)-C*»Lfc o 



SttSaET.BiUaSS* THF(15ml)l:i» 

(2.99g)£Jn*fc 0 

70 deg C T* 6 SIHSittLfco 

Oml)£iJD*.fcfc. *(100ml)&tfl&fflfttt*(50 
*PVh?^'-(^*1*>:ft»I*JU=3:l-> 

2:i)-ett§(u *&icx-T-;u-$?*ry?Ptf ;ux 

-T-;UT?SISB£fTl\ 8-lfJb-N-[2-(7i- 
;UX^^yx;U)7xx;U]-5,6,7 3 8-T-h^tKPt° 
UK[2,3Hi]tfU5i/>-50 7 5>(fb£tt 102)(134m 



2003-11-11 

mpl00-106degC. 
elemental analysis values 

C<sub>23</sub>H<sub>27</sub>N<sub>5</sub>O*0.1 
H<sub>2</sub>0 doing 

CalcdrC, 70.60;H, 7.01 ;N, 17.90. 

Found:C, 70.40;H, 6.88;N, 17.72. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.13 (3 H, t, J=7.0Hz ) 3 1.28 (3 H, t, J=7.6Hz ), 1.89-2.15 (2 
H, m ), 2.52 (3 H, s ), 2.72 (2 H, q, J=7.6Hz ), 3.31- 3.39 (2 H, 
m ), 3.67 (2 H, dq, J=2.9, 7.0Hz ), 4.21 (1 H, d, J=6.2Hz ), 
4.56 (1 H, br ), 6.68 (1 H, 1, J=6.7Hz ), 6.78 - 6.90 (2 H, m ), 
7.04 -7.14 (3 H, m ), 8.02 (1 H, s ), 8.25 (1 H, d, J=2.2Hz ). 

IR(KBr) 1595, 1553, 1512, 1483, 1435, 1422, 1250 and 
1229 cm <sup>-K/sup>. 

[0130] 

Working Example 102 
(Production of compound 102 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (530 mg , 2.99mmol ), 2 - (phenyl sulfanyl ) aniline 
(1.81 g ) and p-toluenesulfonic acid acid monohydrate (1 14 
mg ) was mixed to toluene (15 ml ). 

mixture 36 hours was agitated with 130 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(15ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) and zinc (2.99 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *2:1 ), furthermore did recrystallization with ether 
-diisopropyl ether jpl 1 , 8 -ethyl -N- [2 - (phenyl sulfanyl ) 
phenyl ] - 5, 6, 7and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 102 ) (134 mg ) as pale 
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Calcd:C,69.58;H,6.12;N,15.46. 

Found:C,69.5 1 ;H,6. 1 2;N,1 5.46. 

'H-NMR^OOMH^CDCU) 6 1.09(3H,t,J=7.0Hz), 
1.83-2.05(2H,m), 3.04-3.29(2H,m), 3.48-3.67 
(2H,m), 4.50-4.58(lH,m), 4.93(lH,d,J=7.8Hz), 
6.73-6.84(2H,m), 6.99-7.04(2H,m), 7.11-7.24(3 
H,m), 7.36(1 H,t,J=7.7Hz), 7.55(1 H,dd,J=7.4, 1.6 
Hz), 7.84(1 H,s), 8.45(1 H,s). 

IR(KBr)1593,1549,1518,1499,1478,1451, 1439,1 
383,1354,743cm 1 . 



[0131] 

103 

(it£ty 103) 

8-X^;U-7,8-vtKPt 0, jK[2,3-d]t°'J5v>-5(6 
H)-7|->(499mg s 2.82mmol), 4-(4-^PP:7xy* 
v)7-ij>(1.86g)^t; p-h;ixX>X;U7fx>^- 
7K?PtJ(107mg)^h;UX>(15ml)[Z;I^$^fco 

125 deg C V 22 SIB«tf Lfco 

S(E;I^*l-»»X^jU(200ml)SJin*fca. 
te«K»**^hU^A*»?a(50ml). 7K(50m 

i)atffiW***(50mi)-e*#Lfco 



»«£*ET. B*U SS£**/-;Kl5inl) 
7K*ib/tx^*^h , J^A(213mg)^P^fco 

30 »miai*Lfc 0 

7-fch>(2.0ml)£ JO*. MfiJ(D7K*1b/t-N r t7*^- 

ft»x^U(100ml)£iH*fcfc. 7K(50ml x 2)A 
tffifnftE*(50ml)^fej*Lfco 

2:1-1:1 ^Pl§XT WflMU N-[4-(4-^P P 
7xy+*>)7x-jI/]-8-x^;b.5,6,7,8-f-h7tK 
Pt O| JK[2,3-d]t°»J^v>-5-7^>0b^^ 103)(9 



2003-11-11 

yellow crystal . 
mp94-95deg C. 
elemental analysis values 

C<sub>2 1 </sub>H<sub>22</sub>N<sub>4</sub>S doing 
Calcd:C, 69.58;H, 6.12;N, 15.46. 
Found:C, 69.5 1;H, 6.12;N, 15.46. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.09 (3 H, t, J=7.0Hz ), 1.83 - 2.05 (2 H, m ), 3.04 - 3.29 (2 H, 
m ), 3.48 - 3.67 (2 H, m ),4.50 - 4.58 (1 H, m ), 4.93 (1 H, d, 
J=7.8Hz ), 6.73 - 6.84 (2 H, m ), 6.99 - 7.04 (2 H, m ), 7. 1 1 - 
7.24(3 H, m ), 7.36 (1 H, t, J=7.7Hz ), 7.55 (1 H, dd, J=7.4, 
1.6Hz), 7.84(1 H,s), 8.45 (1 H,s). 

IR (KBr ) 

1 59,3 1 5 ,49 1 ,5 1 8, 149,9 1 4,78 1 ,45 1 , 1 43 ,9 1 3 ,83 1 ,354,743 cm 
<sup>-K/sup>. 

[0131] 

Working Example 103 
(compound 103 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (499 mg , 2.82mmol ), 4 - (4 -chlorophenoxy ) aniline 
(1.86 g ) and p-toluenesulfonic acid acid monohydrate (107 
mg ) was mixed to toluene (15 ml ). 

mixture 22 hours was agitated with 125 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

sodium borohydride * (213 mg ) was added. 

mixture 30 min was agitated with room temperature . 

Including acetone (2.0 ml ), after treating sodium borohydride 
* of excess , the mixture was concentrated under vacuum . 

After adding ethylacetate (100 ml ), water (50 ml X 2 ) and 
you washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1*2:1*1:1 *ethylacetate ), N- [4 - (4 -chlorophenoxy ) 
phenyl ] - 8 -ethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 103 ) (92 mg ) as 
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2mg)£%fe*^U<fcLT*#^o 

, H-NMR(200MHz,CDCl 3 ) <5 1.21(3H,t,J=7.0Hz), 
1.95-2.16(2H,m), 3.32-3.61(2H,m), 3.69(2H,d 
q,J=2.5,7.0Hz), 3.90(1 H,t,J=3.7Hz), 4.51(lH,t,J 
=4.4Hz), 6.64-6.7 l(2H,m), 6.83-7.06(4H,m), 7. 
19-7.26(2H,m), 8.11(lH,s), 8.49(lH,s). 

[0132] 

104 

(ft** 104<7)§g£) 

8-x^;^7,8-vtKnt 0| JK[2 3 3-d]t 0 'J^v>-5(6 
H)-7T>(303mg. 1.71mmol). 2-[(6->^;H= 'J v 

X;U7fx>^-7KfD^(33mg)$h;UX>(10ml)[C 

;i*%^ 120 deg c -e 13 mmmnuzo 

J5l^;I*^ll^MxT^(100ml)^[]^fc^, 
tS«^^7K^h'J^A7X^(40ml)&l/|&fO 
^^7X(20ml)-egt;tLfco 

}#ig£MET. g£U THF(5.0ml)lC» 
(1.77g)tlP*fco 

;I*^^ 70 deg C TM Iftffflatf Lfco 

Oml)£Jn*.fcft . 7K(75ml x 2)fttfffifD£tt* 
(50ml)-e^;fLfc o 

<7PVh^7^-(^+-y->:P^X5 1 ;U=3:2^ 
l:2HMfcn^U)T?*iaU ^blcp^x^yu- 
^*-y->-CSttft*ffL\N.(8-X^JU.5,6,7,8- 
^h7tKat°'JK[2,3-d]t°USv>-5->r;U)-N.[2- 

[(6-^f;i/-3-t 0| Jv-;i,)t+v]7i-;H7S> 

(ft*^ 104)(400mg)*3f jtftlBfitLTflfco 



mp 108- 109 deg C. 

7C^ffifiC 21 H 23 N 5 O-0.33H 2 Oi: 
LT 



the brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.21 (3 H, t, J=7.0Hz ), 1.95 - 2.16 (2 H, m ), 3.32 - 3.61 (2 H, 
m ), 3.69 (2 H, dq, J=2.5, 7.0Hz ), 3.90(1 H, t, J=3.7Hz ), 4.51 
(1 H, t, J=4.4Hz ), 6.64 - 6.71 (2 H, m ), 6.83 - 7.06 (4 H, m ), 
7.19 - 7.26 (2 H, m ), 8.1 1 (1 H, s ),8.49 (1 H, s ). 

[0132] 

Working Example 104 
(Production of compound 1 04 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (303 mg , L71mmol ), 2 - [ (6 -methylpyridine -3- yl ) 
oxy ] aniline (1.03 g ) and p-toluenesulfonic acid acid 
monohydrate (33 mg ) was mixed to toluene (10 ml ). 

mixture 13 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (40 ml ) and 
youwashed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.77 g ) was added. 

mixture 4 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (75 ml X 2 ) and it washed 
with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:2*l:2*ethylacetate )> furthermore did recrystallization with 
ethylacetate -hexane , N- (8 -ethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- itacquired [2 - [ (6 
-methyl -3- pyridinyl ) oxy ] phenyl ] amine (compound 104 ) 
(400 mg ) as pale yellow crystal . 

mpl08-109deg C. 

elemental analysis values 

C<sub>21</sub>H<sub>23</sub>N<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,68.65;H,6.49;N,19.06. 

Found:C,68.50;H,6.50;N,19.05. 

, H-NMR(200MHz,CDCl 3 ) 6 1.15(3H,U=7.2Hz), 
1.98-2.17(2H ) m), 2.52(3H,s), 3.36-3.42(2H, 



CalcdiC, 68.65;H, 6.49;N, 19.06. 
FoundrC, 68.50;H, 6.50;N, 19.05. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.15 (3 H, t, J=7.2Hz ), 1.98-2.17 (2 H, m ), 2.52 (3 H, s ), 
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m), 3.65(2H,q,J=7.1Hz), 4.23(1 H,d,J=6.8Hz), 
4.59-4.64(1 H,m), 6.66-6.90(3H,m), 7.04-7.16(3 
H,m), 8.07(lH,s), 8.25(1 H,d,J=2.6Hz), 8.47(1 
H,s). 

IR(KBr) 1597, 1551, 1518,1485,1443,1385,1248,1 
229cm' 1 . 

[0133] 

mmm 105 

(it£ty 105 0>t![it) 

8-X^^-7,8-vtKPt°UK[2,3-d]t° [ J^v>-5(6 

H) -^->(302mg s 1.70mmol) s 3-75A2-*h*V 

v^>7[b,d]7^>(i .09g)RU p-h;ux>x;u 

*>»-*Wtt(32mg)$-hJUX>(17ml)|CS^ 

;g£fe£ 120 deg C T? 12.5 Sfffl«WLfco 
fiJ£5E^ftlcft|ftx^;u(iooml)*iP*fc«, 

ffi»ffi»**-fh'J^A7K»?a(20ml). 7K(20m 

I) ftl/ffi«ft**(20ml)-e2t»Lfc o 



»tt£»ET. 9SU THF(8.0mi)IC» 
(1.70g)t»Afc. 

S£tt£ 70 deg C -C 2.5 WIBftjtLfco 

£«;l£1fc*Hz^KeaiflU R»x*;u(io 
0ml)^iPx.fc^, *(50ml)ai;i&lDftffi7k(20 
miyCftfrLfc. 

^□■7h^^-(^^-y->:»»x^;U=2:l- 
1:2)T?«»L, £&lcimx^UT?|iefi£*T 
L>.8-X^;U-N-(2-^h^>S/ / <> % /[b,d]^>-3 
-^^)-5,6,7,8-^h^tKat 0| JK[2,3-d]t 0, J = v> 
-5-7S>(<b^«l 105)(352mg)*Sft^-U>5/fetS 
■iLTttfco 

mp 169- 170 deg C. 
5c*»«f ffi C 22 H 22 N 4 0 2 irLT 



Calcd:C,70.57;H,5.92;N,14.96. 
Found:C,70.3 1 ;H,6. 14;N, 14.86. 
1 H-NMR(200MHz,CDCl 3 ) d 1.23(3H,t,J=7.2Hz), 



3.36 - 3.42 (2 H, m ), 3.65(2 H, q, J=7.1Hz ), 4.23 (1 H, d, 
J=6.8Hz ), 4.59 - 4.64 (1 H, m ), 6.66 - 6.90 (3 H, m ), 7.04 - 
7.16 (3 H, m ), 8.07 (1 H, s ),8.25 (1 H, d, J=2.6Hz ), 8.47 (1 
H,s). 

IR(KBr) 1597, 1551, 1518, 1485, 1443, 1385, 1248 and 
1229 cm <sup>-K/sup>. 

[0133] 

Working Example 105 
(Production of compound 1 05 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (302 mg , 1.70mmol ), 3 -amino -2- methoxy di benzo 
[b, d ] furan (1.09 g ) and the p-toluenesulfonic acid acid 
monohydrate (32 mg ) was mixed to toluene (17 ml ). 

mixture 12.5 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.70 g ) was added. 

mixture 2.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:2), furthermore did recrystallization with 
ethylacetate , 8 -ethyl -N- (2 -methoxy di benzo [b, d ] furan 
-3- yl ) - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 105 ) (352 mg ) as pale 
orange crystal . 

mpl69-170degC. 

elemental analysis values 

C<sub>22</sub>H<sub>22</sub>N<sub>4</sub>0<sub>2</sub> 
doing 

Calcd:C, 70.57;H, 5.92;N, 14.96. 
Found:C, 70.31 ;H, 6.14;N, 14.86. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
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2.05-2.09(lH,m), 2.19-2.26(lH,m), 3.34-3.58 
(2H,m), 3.72(2H,q,J=7.1Hz), 3.95(3H,s), 4.64 
(2H,br), 6.91(lH,s), 7.24-7.36(3H,m), 7.45-7.5 
1(1 H,m), 7.76-7.80(1 H,m), 8.15(lH,s), 8.53(1 
H,s). 

IR(KBr) 1 597, 1551,1516,1485,1 443, 1 298, 1 1 65c 
m . 

[0134] 

mmm 106 

(it£ty) 106 ©Kit) 

8-X^;L/-7,8-vtKnt 0, JK[2,3-d]t 0 'J^v>-5(6 
H)-*>(299mg, 1.69mmol). 3-(3-^PP7xy+ 

v)T-«j>(i.iig)&t; p-h;ux>x;u*>»- 

7KW^(32mg)^h>!UX>(17ml)IC;l^^-B:fco 

S£*S£ 120 deg C V 12.5 fSP B 1if# Ltzo 

5J6;fi**Hcft»x^;u(iooml)*JiPK.fctt. 
filPttKA^h'J^A^iS^Oml). 7K(20m 

i)ai;«a«ftjfi*(20mi)Tf3t*Lfco 



;§*££Ml±T. HSU THF(8.0ml)lCjg 

i «s*iMb^hu^A**»(i6iiii)att;sia 
(i.69g)^inxfc 0 

70 deg C -C 3 B#IH«#Lfc 0 
Oml)^*PK.fc^, 7K(50ml)&^tSft^^7K(20 

l:l)T?SitU N-[3-(3-^7PP7iy+ypi- 
;U]-8-X^U-5,6,7,8-xh7tKPt°»JK[2,3-d]t° 
'JSv>-5-7^>(^b^ifel 106)(288mg)£^b>v 

1 H-NMR(200MHz,CDCl 3 ) <5 1.20(3H,t,J=7.1Hz), 
1.91-2.16(2H,m), 3.34-3.56(2H,m), 3.69(2H,d 
q,J=2.6,7.1Hz), 3.82(lH,br), 4.51(lH,brs), 6.35 
-6.47(3H,m), 6.89-6.95(lH,m), 7.01-7.08(1H, 
m), 7.13-7.29(3H,m), 8.10(lH,s), 8.49(lH,s). 

IR(KBr) 1 597, 1 549, 1 520, 1 472, 1 223, 1 1 50cm" 1 . 



[0135] 



2003-11-11 

1 .23 (3 H, t, J=7.2Hz ), 2.05 - 2.09 (1 H, m ), 2.19 - 2.26 (1 H, 
m ), 3.34 - 3.58 (2 H, m ),3.72 (2 H, q, J=7.1Hz ), 3.95 (3 H, 
s ), 4.64 (2 H, br ), 6.91 (1 H, s ), 7.24 - 7.36 (3 H, m ), 7.45 - 
7.51 (1 H, m ),7.76 - 7.80 (1 H, m ), 8.15 (1 H, s ), 8.53 (1 H, 
s). 

IR(KBr) 1597, 1551, 1516, 1485, 1443, 1298 and 1165 cm 
<sup>-K/sup>. 

[0134] 

Working Example 106 
(Production of compound 106 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (299 mg , 1.69mmol ), 3 - (3 -chlorophenoxy ) aniline 
(1.11 g ) and p-toluenesulfonic acid acid monohydrate (32 
mg ) was mixed to toluene (17 ml ). 

mixture 12.5 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1 .69 g ) was added. 

mixture 3 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:1 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 -ethyl -5, 
6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 106 ) (288 mg ) as the orange oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.20 (3 H, t, J=7.1Hz ), 1.91 - 2.16 (2 H, m ), 3.34 - 3.56 (2 H, 
m) 5 3.69 (2 H,dq,J=2.6, 7.1Hz), 3.82(1 H,br),4.51 (1 H, 
brs ), 6.35 - 6.47 (3 H, m ), 6.89 - 6.95 (1 H, m ), 7.01 - 7.08 
(1 H,m), 7.13-7.29 (3 H, m ), 8.10(1 H, s ), 8.49(1 H, s ). 

IR(KBr) 1597, 1549, 1520, 1472, 1223 and 1150 cm 
<sup>-l</sup>. 

[0135] 
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mmm \oi 

(it£fy 107<Z)S£) 

8-X^;U.7 ) 8-vtKPt 0| JK[2,3-d]t° , J5v>-5(6 

H) -^>(296mg. 1.67mmol). 3-[(6->^l/fcf Mi/ 

X;U7fx>M-7K?P^I(16mg)^h;bX>(17ml)lC 
S£tt£ 120 deg C-C 11.5 B*MflM*Lfco 

p -h;ux>x;U/i-x>^-7Kfati(i6mg)^iEiP 

U 120 deg C V 5.5 HSINMttLfco 

Rj£iB^*lcMx^;u(ioomi)tlliAfc** 

t&«ftH**^h J J^A*»a(20ml). 7K(20m 

I) ii;il«P***(20ml)-cafe#Lfco 



»«£»IET. B4U THF(6.0ml)lC» 

i as*iMb+h'j^A***(i2mi)ai;ii» 

(1.67g)tlPAfc 0 

SftfeS 70 deg C T* 3.5 l*M«itLfco 

Oml)£iQ*_fcgL *(50ml)atf ttfP4**(25 
ml)-eat»Lfc 0 

$nvh^7*— (^**>:ftl|x*JU-l:l-> 
PKx^^^p^x^;U:x^y-;u=20:l)*effl 

-eS^s H B^Tl\N-(8-X^;U-5,6,7,8-^h7tK 
PeUK[2 J 3-d]e»J5i/>-5-^;U)-N-[3-[(6-^ : f^ 
-3-&)*J-/Uy**i/]7x-)\,]7Z^(it&fo 10 
7)(160mg)*atltfettai:LT»fco 

mp 128- 130 deg C. 

1 H-NMR(300MHz,CDCl 3 ) 5 1.20(3H,t,J=7.2Hz), 
1.97-2. 00(lH,m), 2.07-2. 13(lH,m), 2.54(3H, 
s), 3.35-3.5 l(2H,m), 3.68(2H,quintet,J=6.5Hz), 
3.81(1 H,d,J=6.0Hz), 4.51(lH,q-like), 6.32(1H, 
s), 6.33(1 H,d,J=6.3Hz), 6.43(1 H,d,J=7.2Hz), 7. 
ll-7.17(2H,m), 7.24-7.26(lH,m), 8.10(lH,s), 
8.31(1 H,d,J=3.3Hz), 8.49(lH,s). 

IR(KBr) 1 599, 1 549, 1 520, 1 483, 1 23 1 , 1 1 50cm" 1 . 



[0136] 

mmm 108 



2003-11-11 

Working Example 107 
(Production of compound 107 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (296 mg , 1.67mmol ), 3 - [ (6 -methylpyridine -3- yl ) 
oxy ] aniline (1 .00 g ) and p-toluenesulfonic acid acid 
monohydrate (16 mg ) was mixed to toluene (17 ml ). 

mixture 1 1.5 hours was agitated with 120 deg C. 

It added p-toluenesulfonic acid acid monohydrate (16 mg ), 
furthermore 5.5 hours agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
the water (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.67 g ) was added. 

mixture 3.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), furthermore 
did recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
N- (8 -ethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) -N- itacquired [3 - [ (6 -methyl -3- 
pyridinyl ) oxy ] phenyl ] amine (compound 107 ) (160 mg ) 
as pale yellow crystal . 

mpl28-130degC. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.20 (3 H,t, J=7.2Hz), 1.97 -2.00(1 H, m ), 2.07 - 2.13 (1 H, 
m ), 2.54 (3 H, s ), 3.35 -3.51 (2 H, m ), 3.68 (2 H, quintet, 
J=6.5Hz),3.81 (1 H,d, J=6.0Hz), 4.51 (1 H,q-like), 6.32(1 
H, s ), 6.33 (1 H, d, J=6.3Hz ), 6.43 (1 H, d, J=7.2Hz ), 7.1 1 
-7.17(2 H,m), 7.24-7.26(1 H, m ), 8.10(1 H,s),8.31 (1 
H, d, J=3.3Hz ), 8.49(1 H, s ). 

IR(KBr) 1599, 1549, 1520, 1483, 1231 and 1150 cm 
<sup>-K/sup>. 

[0136] 

Working Example 108 
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(it£ty 108 (Dm&) 

2->^;^7,8.vtKPt o, JK[2,3-d]t 0 U5v>-5(6 

H) -*>(504mg s 3.09mmol), 3-(3-<7P P7i/+ 
v)7-'J>(2.04g)&t; p-h;Ux>^;u^>K- 
7K«J%(29mg)$h;UX^(30ml)[C;I^^-&fc o 

125 deg C V 19.5 ftWiatfLfco 

SJBS*«lcBi|x^;u(iooiiii)*Jinilfc8fe. 

fi*Pft»**-*-hU^A7K»ja(20ml). 7K(20m 

I) Sl/t&fDft^7K(20ml)-e / i 5fe^Lfr o 



SMKtfcET. B*U THF(10ml)IC?S 

(3.09g)^iP^fc o 

70 deg C V 6 B*|H]«#Lfc 0 

0ml)£J«X.fc«L *(50ml)&tffiftfttt*(30 

^P^h^7^-(^^-y->:BF^X5 1 >iU=l:l-^ 

?atf;Ui-x;UT??S*Sii£m\ N-[3-(3-^P 

KPt 0| JK[2,3-d]t 0| J5v>-5-75>(^b^tl 108) 
(143mg)£3Mtfe«6fliLT»fco 

mp98-106 deg C. 

7C*fl*fil C 20 H 19 ClN 4 O-0.25H 



(Production of compound 108 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (504 mg , 3.09mmol ), 3 - (3 -chlorophenoxy ) aniline 
(2.04 g ) and p-toluenesulfonic acid acid monohydrate (29 
mg ) was mixed to toluene (30 ml ). 

mixture 19.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(lOml). 

1 normal sodium hydroxide aqueous solution production 
liquid (20 ml ) and zinc (3.09 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 108 ) (143 mg ) as pale yellow crystal . 

mp98-106deg C. 



2 0 tLX 



elemental analysis values 
C<sub>20</sub>H<sub>19</sub>ClN<sub>4</sub>O*0.25H<sub>2</sub>O 
doing 



Calcd:C,64.69;H,5.29;N,15.09. 

Found:C,64.41;H,5.29;N,15.00. 

, H-NMR(300MHz 3 CDCl 3 ) 8 1.93-2. 01(lH,m), 
2.10(1 H,br), 2.47(3H,s), 3.45-3.49(2H s m), 3.81 
(lH,d,J=6.9Hz), 4.56(1 H,q-like), 5.37(lH,brs), 
6.36-6.40(2H,m), 6.46(1 H,d,J=6.3Hz), 6.92(1H, 
dd,J=8.3,1.4Hz), 7.02(lH,t,J=2.1Hz), 7.06(1H, 
d,J=8.1Hz), 7.17(lH,t,J=8.0Hz), 7.25(lH,t,J=8. 
1Hz), 8.13(lH,s). 

lR(KBr)1609,1584,1487,1472,I433,1223,l 150c 

-i 

m . 
[0137] 



Calcd:C, 64.69;H, 5.29;N, 15.09. 
FoundrC, 64.41 ;H,5.29;N, 15.00. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.93 - 2.01 (1 H, m ), 2.10 (1 H, br ), 2.47 (3 H, s ), 3.45 - 
3.49 (2 H, m ), 3.81(1 H, d, J=6.9Hz ), 4.56 (1 H, q-like ), 
5.37 (1 H, brs ), 6.36 - 6.40 (2 H, m ), 6.46 (1 H, d, J=6.3Hz ), 
6.92(1 H, dd, J=8.3, 1.4Hz ), 7.02 (1 H, t s J-2.1Hz ), 7.06(1 
H, d, J=8.1Hz ), 7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, 
J=8.1Hz), 8.13(1 H,s). 

IR(KBr) 1609, 1584, 1487, 1472, 1433, 1 223 and 1 1 50 cm 
<sup>-K/sup>. 

[0137] 
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mmm 109 

(fc£^109<DS£) 

5-^PP-2->^;i/t 0| JK[2 5 3-d]t 0 U^V>(185m 
g, 1.03mmol)£x£/— JU(10ml)lc£jB£i±* 4- 
(4-<7PP7xy^rv)7^'J>(453mg)&i;jlJgK 

ss^ttssa-e i eiHia^Lfco 

^7K(30ml)T*3fe^Lfco 

^U"Cft*U N-[4-(4--?PP7i;+v)7i- 
;U]-2-^;ue'jK[2 5 3-d]t 0, J^V>-5-7S>(^b 
109)(179mg)£«fttefl£LT»fc o 

^□7h^77-f-h^>:B8xfj|/=l:2- 
p^X^;U:>^/— ;U=10:l->v^7PP^>:^ 
^y-;U=40:l)"CfflSL, Hfc^tttfb^fc 109) 
(138mg)*»fc 0 



Working Example 1 09 
(Production of compound 1 09 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(185 mg , 1.03mmol ) in ethanol (10 ml ), 4 - (4 
-chlorophenoxy ) aniline (453 mg )and it added concentrated 
hydrochloric acid (0. 17 ml ). 

mixture 1 hour was agitated with room temperature . 

After adding ethylacetate (250 ml ), saturated sodium 
bicarbonate * aqueous solution (30 ml ), water (30 ml ) and 
youwashed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent 9 it washed crystal which 
wasprecipitated with ethylacetate , N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 -methyl pyrido it acquired the[2 
and 3 -d ] pyrimidine -5-amine (compound 109 ) (179 mg ) as 
yellow crystal . 

mother liquor was concentrated under vacuum , residue was 
refined with[shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =l:2*ethylacetate :methanol 
=10:l*dichloromethane :methanol =40:1 ), same compound 
(compound 109 ) (138 mg ) was acquired. 



lt:317m go 
mp272-278 deg C(#»). 
TtMfttirW. C 20 H 15 ClN 4 O-H 2 O tL 



Calcd:C 9 63.08;H,4.50;N,14.71. 

Found:C,62.96;H,4.09;N,14.51. 

1 H-NMR(200MHz 5 DMSO-d 6 ) 8 2.75(3H,s), 6.84 
(lH,br), 7.06-7.1 l(2H,m), 7.15(2H,d,J=8.8Hz), 
7.39-7.49(4H,m), 8.60(lH,br), 9.76(lH,br), 9.8 
6(lH,br). 

[0138] 

mmm no 

2.^;U-7,8-vtKPt O| JK[2 ? 3-d]t 0 'JSv>-5(6 
H)-*>(497mg. 3.05mmol). 2-(?i- JUTJU? 
7-;U)7-'J>(3.68g)&l/ p-h;i/X>x;U/fc> 
K-*ft1*l(58mg)*h;UX>(30ml)lcS^*1i- 
tz 0 

E£«D£ 125 deg C V 26 H*|B«ttLfc 0 
tSfa^M7K^^h , J^7A7K^;S(20ml), 7K(20m 



total :317mg . 

mp272-278deg C (Disassembly), 
elemental analysis values 

C<sub>20</sub>H<sub> 1 5</sub>ClN<sub>4</sub>0*H<sub>2</sub>0 
doing 

Calcd:C, 63.08;H,4.50;N, 14.71. 
Found:C, 62.96;H, 4.09;N, 14.51. 



<sup>K/sup>H-nrnr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.75 (3 H, s ), 6.84 (1 H, br ), 7.06 - 
7.1 1 (2 H, m ), 7.15 (2 H, d, J=8.8Hz ), 7.39 - 7.49(4 H, m ), 
8.60 (1 H, br ), 9.76 (1 H, br ), 9.86 (1 H, br ). 

[0138] 

Working Example 1 10 
(Production of compound 110) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (497 mg , 3.05mmol ), 2 - (phenyl sulfanyl ) aniline 
(3.68 g ) and p-toluenesulfonic acid acid monohydrate (58 
mg ) was mixed to toluene (30 ml ). 

mixture 26 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
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t l)at;fflSldtt7K(20mi)-e2fe»Lfco 
*»£*ET.H£U»S£ THF(10ml)IC;^ 

i as*iwb-fh'j^A*jsa(20ixii)at;3E» 

(3.05g)£AQ*.fc o 

££«B* 70 deg C -C 6 B#|H]«#Lfco 

Oml)SJD*.fcflL *(50ml)at;iafPft*7K(30 
ml)T?ft»Lfc 0 

it»x^;u-*ft»i^;u:x^y-;u=20:i)-e» 

;u-N-[2-px-;ux;u^T-;u)^x-;u].5 s 6 s 7,8 
-xh^tKPt: 0| JK[2 3 3-d]t 0 'J^v>-5-T^>(ib 
110)(132mg)£ftlfe$£ B B B <tLT#fco 



mp 174- 176 deg C. 

5c*»«ffil C 20 H 20 N 4 S- 1.25H 2 0 t 



thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(10ml ). 

I normal sodium hydroxide aqueous solution production 
liquid (20 ml ) and zinc (3.05 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), furthermore 
did recrystallization with ethylacetate , 2 -methyl -N- [2 - 
(phenyl sulfanyl ) phenyl ] - 5, 6, 7and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 110) 
(132 mg ) as colorless crystal . 

mpl74-176deg C. 

elemental analysis values 

C<sub>20</sub>H<sub>20</sub>N<sub>4</sub>S* 1 .25H<sub>2</sub>0 
doing 



Calcd:C,64.75 ;H,6. 1 1 ;N,1 5. 1 0. 

Found:C,64.78;H,6.12;N,15.02. 

1 H-NMR(200MHz,CDCl 3 )5 1.86-1 .98(2H,m), 
2.44(3H,s), 3.12-3.17(lH,m), 3.26(1 H,br), 4.61 
(lH,q-like), 4.97(1 H,d,J=7.6Hz), 5.26(lH,brs), 
6.72-6.85(2H,m), 7.02(2H,dd,J=6.5,1.9Hz), 7.10 
-7.23(3H,m), 7.35(1 H,t,J=7.8Hz), 7.54(lH,dd,J 
=7.7,1. 5Hz), 7.91(lH,s). 

IR(KBr)1591, 1572,1497,1478,1439,1316,741cm" 
i 

[0139] 

mMm in 

tfb^tt in (OSljg) 

8-(2-^h+vX^;i,)-2-^;U-7,8-vtKPt 0 UK 
[2,3-d]t° f J5v>-5(6H)-^->(1.20g,5.42mmol), 
2-Pxx;ux;U^T-;i/)7-'J>(5.46g)&t; p- 

h;ux>x;U7h>6^-7Kft^(0.20g)^h;ux> 

(50ml)IC;I^$-frfco 

msm 125 deg cr*38.5 tiiwmwut. 



Calcd:C, 64.75;H, 6.1 1;N, 15.10. 
Found:C, 64.78;H, 6.12;N, 15.02. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.86 - 1.98 (2 H, m ), 2.44 (3 H, s ), 3.12 - 3.17 (1 H, m ), 
3.26 (1 H, br ), 4.61(1 H, q-like ), 4.97 (1 H, d, J=7.6Hz ), 
5.26 (1 H, brs ), 6.72 - 6.85 (2 H, m ), 7.02 (2 H, dd, J=6.5, 
1.9Hz ), 7.10 - 7.23 (3 H, m ), 7.35(1 H, t, J=7.8Hz ), 7.54 (1 
H, dd, J=7.7, 1.5Hz), 7.91 (1 H, s ). 

IR(KBr) 159,115,721,497,147,814,391,316,741 cm 
<sup>-l</sup>. 

[0139] 

Working Example 1 1 1 
(Production of compound 111) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (1.20 g, 5.42mmol ), 2 - 
(phenyl sulfanyl ) aniline (5.46 g ) and p-toluenesulfonic acid 
acid monohydrate (0.20 g ) was mixed to toluene (50 ml ). 

mixture 38.5 hours was agitated with 125 deg C. 
After adding ethylacetate (100 ml ) to reaction mixture , 
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l&ftftilAlS^h'J^AAjS^inljai/fift 
ftfi7K(25ml)-CJjfeJ*Lfco 

*«£«ET.BiUaS£ THF(15ml)|::» 
(5.42g)$-iP^.tco 

S*tt*70 deg CT?6l*IHI«ttLfc 0 
J5/S;l£^£^^hTMU ftlfct W25 

Oml)*JlDa.fcfiL *(100ml)Atf fi*iaift#(50 
ml)-eft»Lfc 0 

^7P7 h^^-r— Cs*-y->:»|fcx^;U=2: 1 - 

i:l-R8xf;i/)t«8L, 8-(2.yh+vxf 

;i/)-2^f^-N-[2-pxz;|/X;i/77- ;U)^x" 
;U]-5,6,7 9 8-^h7tKPtfUK[2 s 3-d]e»J5v>-5- 
75>(<b£» Hl)(1.33g)£*fi3j--fjUi:LT» 

1 H-NMR(200MHz,CDCl 3 ) S 1 .85-1.93(2H,m), 
2.44(3H,s), 3.14-3.38(2H,m), 3.32(3H,s), 3.49- 
3.61 (2H,m), 3.65-3.85(2H,m), 4.56(1 H,q-like), 
4.96(lH,d,J=7.4Hz), 6.75(1 H,td,J=7.6,l .3Hz), 
6.82(lH,d,J=8.4Hz), 6.98-7.03(2H,m), 7.10-7.2 
3(3H,m), 7.30(1 H,td,J=8.2,1.2Hz), 7.53(lH,dd,J 
=7.6,1. 4Hz), 7.84(1 H,s). 

IR(KBr)1591, 1555,1499,1478,1439,1422,1358,1 
316,1117,743cm- 1 . 

[0140] 

HJfc^J 112 
(ft** 112CDMJt) 

8-(2->h^vX^;U)-2-y^^-7,8-vtKPt 0| JK 
[2,3-d]t°^V>-5(6H)-*>(327mg. 1.48mmo 
1). 4-(4-^PP7iy*S/)7— U>(0.97g)atf p- 

h;ux>x;u7toK-*ft1fc(28mg)£h;ux> 

(15ml)IC;g^^i±fc 0 

S^tt* 125 deg C TJ 14 B$M«# Ltz Q 

J5fS51^*lfCft»X5 : ;U(100ml)SJlPx.fctt. 
tSfi]^^7k*^h , J^A7K;§^(20ml). 7K(20m 
l)Ai;fi*P***(2(hnl)-Cft#L/S:« 



»«£«ET* iSU SS* THF(6.0ml)l::» 



2003-11-11 

saturated sodium bicarbonate * aqueous solution (25 ml ) and 
youwashed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(15ml). 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) and zinc (5.42 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (250 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*l:l*ethylacetate ), 8 - (2 -methoxyethyl ) - 2 -methyl 
-N- [2 - (phenyl sulfanyl ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 1 1 1 ) (1.33 g ) as brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.85 - 1.93 (2 H, m ), 2.44 (3 H, s ), 3.14 - 3.38 (2 H, m ), 
3.32 (3 H, s ), 3.49 -3.61 (2 H, m ), 3.65 - 3.85 (2 H, m ), 4.56 
(1 H, q-like ), 4.96 (1 H, d, J=7.4Hz ), 6.75 (1 H, td, J=7.6, 
1.3Hz ), 6.82 (1 H, d, J=8.4Hz ), 6.98 -7.03 (2 H, m ), 7.10 - 
7.23 (3 H, m ), 7.30 (1 H, td, J=8.2, 1.2Hz ), 7.53 (1 H, dd, 
J=7.6, 1.4Hz), 7.84(1 H, s ). 

IR(KJBr) 

159,1 15,551,499,147,814,391,422,135,813,161,1 17,743 cm 
<sup>-K/sup>. 

[0140] 

Working Example 1 12 
(Production of compound 112) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (327 mg , 1.48mmol ), 4 - (4 
-chlorophenoxy ) aniline (0.97 g ) and p-toluenesulfonic acid 
acid monohydrate (28 mg ) was mixed to toluene (15 ml ). 

mixture 14 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 
solvent was removed under vacuum , residue was melted in 
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1 ^7KK^h'J^A7K^(12ml)Si;SI , p v 
(1.48g)£j0;tfco 

MSmZ 70 deg C T? 4.5 B* HflftfcLfc. 
Oml)£Jn*fcgL *(50ml);fttf ffiftdtt*(30 

ml)T^;*Lfco 

^7 P V — (A.+-th> :R»x^;U=2: 1 — 

l:l-»»x^;U)T?fMllL. 3&ICX— rJU-$? 

t\ % N-[4-(4-^PP7iy*y)7i-JI/]-8-(2^h 
*?/X5 i ;U)-2-yiFjU-5,6 > 7 9 8-f-h7tKPtf , JK 
[2,3-d]eUSv>-5-7==>(<b£$l 1 12)(262mg)£ 



mp98-99 deg C. 

5t**Mffffi C 23 H 25 
ClN 4 O 2 -0.75H 2 O<t 
LT 



the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.48 g ) was added. 

mixture 4.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:1 * ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether ** hexane , N- [4 - (4 
-chlorophenoxy ) phenyl ]- 8 - (2 -methoxyethyl ) - 2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 112 ) (262 mg ) as colorless 
crystal . 

mp98-99deg C. 



elemental analysis values 

C<sub>23</sub>H<sub>25</sub>ClN<sub>4</sub>O<sub>2</sub>*0.75H<sub>2</sub>O 
doing 



Calcd:C,63.01;H,6.09;N,12.78. 

Found:C,63.13;H,5.81;N,12.74. 

, H-NMR(200MHz,CDCl 3 ) d 1.94-2.13(2H,m), 
2.47(3H,s), 3.37(3H,s), 3.43-3.65(5H,m), 3.81- 
3,87(2H,m), 4.49(1 H,q-like), 6.66(2H,d,J=8.8H 
z), 6.84-6.93(4H,m), 7.21-7.25(2H,m), 8.05(1 
H,s). 

IR(KBr)1597,1557,1508 J 1485,1429,1235cm- 1 . 
[0141] 

(fb^«! 113 ©Slit) 

8^2-yh^>xT;u)-2->^;U-7,8-vtKPt 0, JK 

[2,3-d]tf'J5v>-5(6H)-^->(336mg. 1.52mmo 
1). 3-(3^PP7i/^rv)7-'J>(1.00g)Si; p- 
hJUX>X;U7fx>^-7KfD%(29mg)$h;UX> 

(15ml)[C;g££-t*fc 0 

mGto£ 125 deg c-e i3.5 m$mftLtzo 

SJ65I**llcSl|X^;K100inl)*J)Px.fcft, 
tSftft»**^h , J f >A7K»a(25ml)Xt;i&fP 
dtt*(25ml)T?3fe$Lfco 

*«taET, B*U £&$ THF(6.0ml)IC» 



Calcd:C, 63.01;H, 6.09;N, 12.78. 
Found:C, 63.13;H, 5.81;N, 12.74. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94 - 2.13 (2 H, m ), 2,47 (3 H, s ), 3.37 (3 H, s ), 3.43 - 3.65 
(5 H, m ) 5 3.81 -3.87 (2 H 3 m ), 4.49 (1 H, q-like ), 6.66 (2 H, 
d, J=8.8Hz ), 6.84 - 6.93 (4 H, m ), 7.2 1-7.25 (2 H, m ), 8.05 
(1 H,s). 

IR (KBr) 1597, 1557, 1508, 1485, 1429 and 1235 cm 
<sup>-K/sup>. 

[0141] 

Working Example 1 1 3 
(Production of compound 113) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (336 mg , 1.52mmol ), 3 - (3 
-chlorophenoxy ) aniline (1.00 g ) and p-toluenesulfonic acid 
acid monohydrate (29 mg ) was mixed to toluene (15 ml ). 

mixture 13.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ) and 
youwashed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
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(1.52g)£flP*fc 0 

70 deg c t? 5 mmmwuzo 

0ml)^iP^.fc^. #(50ml)&tf fifiiaE7k(30 
ml)-CJife»Lfco 

*JS**ET, SSL. ajitS/'J*^*^ 

1 : 1 - ft »x^;U)-e«i!|L. N-[3-(3-$P P7i/ 

6,7,8-^K^tKPt°'jK[2,3-d]t 0, J^v>-5-7^> 
«b*«J 113)(413mg)*ltfe*-f/UtLT»fc 0 

, H-NMR(200MHz,CDCl 3 ) 5 1.91-2. 12(2H,m), 
2.46(3H,s), 3.36(3H,s), 3.42-3. 64(4H,m), 3.80- 
3.90(3H,m), 4.50(lH,q-like), 6.35-6.47(3H,m), 
6.91(lH,dd,J=7.0,1.0Hz), 7.00-7.28(4H,m), 8.04 
(lH,s). 

IR(KBr)1595,1557,1514,1489,1472,1429,1223,l 
150cm- 1 . 

[0142] 

mmm 114 

(itSty 114 ©UJt) 

2,8- v^JU-7,8- v t KP tf 'J K[2,3-d] tf u 5 v>- 
5(6H)-7f->(326mg s 1.84mmol), 2-[(6->^Hf'J 
v>.3--f^)^-+v]7^U>(l.llg)&i;p-h;Ux 
>X;U*>K— 7JdPftl(35mg)*h^UX>(18ml) 

aft*B$ 120 deg c -e 15 mmwuzo 
jEits^i*iicftax^;u(ioomi)*jn^fca. 

ffiftKII**+hy ^A*E*(20ml), 7K(20m 
l)Ri;ftfiI***(20ml)-C3fe*Lfco 



*«B*«i*fiftil^hu^A-e«ttLfco 

»«£»ET. S*L. THF(7.0ml)IC;§ 

1 J1^7K^^^hU^A7KJt^(14ml)&i;Si y p v 
(1.84g)£JP*_fco 

70 deg C T? 6.5 fcMSM*Lfc. 

JE(BS^**-b^h-(?aiiL, Bt&x^;U(io 

0ml)* JP^fc^s 7K(50ml)Sl/ta?P^i^7K(30 
ml)-ea»Lfco 
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the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.52 g ) was added. 

mixture 5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:1 ^ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] 
- 8 - (2 -methoxyethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 1 13 ) (413 mg ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.91 - 2.12 (2 H, m ), 2.46 (3 H, s ), 3.36 (3 H, s ), 3.42 - 3.64 
(4 H, m ), 3.80 -3.90 (3 H, m ), 4.50 (1 H, q-like ), 6.35 - 6.47 
(3 H, m ), 6.91 (1 H, dd, J=7.0, 1.0Hz ), 7.00 - 7.28 (4 H, m ), 
8.04 (1 H, s ). 

IR(KBr) 1595, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 1 50 cm <sup>- K/sup>. 

[0142] 

Working Example 114 
(Production of compound 114) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (326 mg , 1 .84mmol ), 2 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1 . 1 1 g ) and the 
p-toluenesulfonic acid acid monohydrate (35 mg ) was mixed 
to toluene (18 ml ). 

mixture 15 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (7.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (14 ml ) and zinc (1 .84 g ) was added. 

mixture 6.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 
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SL.2,8-v>^;L,-N-[2-[(6-^^-3-t 0| Jv- 
;U)^vpx-;L,]-5 s 6 5 7,8-T-h7tKPt 0, JK[2, 
3-d]t°U£v>-5-7£>(lt£^ 1 14)(482mg)£St 

I H-NMR(200MHz 3 CDCl 3 ) 5 1 .90-2. 1 6(2H,m), 
2.47(3H,s), 2.52(3H,s), 3.15(3H,s), 3.28-3.47(2 
H,m), 4.21(lH,d,J=6.6Hz), 4.57(1 H,q-like), 6.6 
8(lH,td,J=7.5,1.4Hz), 6.80(1 H,dd,J=8.0,1.4Hz), 
6.87(1 H,d,J=8.0Hz), 7.04-7. 15(3H,m), 7.99(1 
H,s), 8.25(1 H,d,J=1.8Hz). 

lR(KBr)1597,1559,1514,1485,1441, 1421, 1406,1 
325,1250,1229,739cm* 1 . 



[0143] 

mmm 115 

2,8-v>^;U-7,8-vtKPt°'Jhl2 J 3-d]t=U^v>- 
5(6H)-^>(312mg, 1.76mmol). 3-[(6-y^Ut?U 
i?>-3-^;U)^v]7-iJ>(1.06g)&l/p-K;Ux 
>7JU7t^g£-7KW^(33mg)£hJUX>(18ml) 

120 deg C V 15 ftMllttLfc. 

SJt;I^»lcft||x^;Kiooinl)*/iP^fcft. 
■fP«H**-j-hU->A**«(25ml);*(25m 

ijai;iasift**(25mi)Tfafe^Lfco 



*«**ET. St£U 3S»£ THF(7.0ml)[C>g 

1 as*iWk^hu->A*»*(i4ini)ai;att 

(i.76g)^jtra^fco 

S^** 70 deg C T? 6 IfiHfflJIttLfco 

0ml)£An;Lfc&. *(50ml)ai;ffifi]*Jfi*(30 
ml)-e^t;fLfco 

^P7h^-(^>:Saif^l:H 

ffg|x^;u-PKx^;U:x^y-;u=i5:i)-effl 
IU ^?>lcx-x;u-v>rv^Pt 0 ;ux-x;u-e 

S*SH£ frl\ 2,8-v^;U-N-[3-[(6-^/U-3- 
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organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =15:1 ), 2 and 8 
-dimethyl -N- [2 - [ (6 -methyl -3- pyridinyl ) oxy ] phenyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 114) (482 mg ) as yellow 
oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2.16 (2 H, m ), 2.47 (3 H, s ), 2.52 (3 H, s ), 3.15 (3 H, 
s ), 3.28 - 3.47(2 H, m ), 4.21 (1 H, d, J=6.6Hz ), 4.57 (1 H, 
q-like ), 6.68 (1 H, td, J=7.5, 1.4Hz ), 6.80 (1 H, dd, J=8.0, 
1.4Hz ), 6.87 (1 H, d, J=8.0Hz ), 7.04 - 7.15 (3 H, m ), 7.99(1 

H, s), 8.25(1 H, d, J=1.8Hz ). 

IR(KBr) 

I, 597,155,915,141,485,144,114,211,406,132,512,501,229,739 
cm <sup>-K/sup>. 

[0143] 

Working Example 115 

(Production of compound 115) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (312 mg , 1 ,76mmol ), 3 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1 .06 g ) and the 
p-toluenesulfonic acid acid monohydrate (33 mg ) was mixed 
to toluene (18 ml ). 

mixture 1 5 hours was agitated with 1 20 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
the water (25 ml ) and you washed with saturated saline (25 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (7.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (14 ml ) and zinc (1.76 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =15:1 ), furthermore 
did recrystallization with ether -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [3 - [ (6 -methyl -3- pyridinyl ) oxy ] phenyl ] 
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tf"ji?-;u)**i/pi-;i/]-5 > 6 f 7 f 8--Th5tKn 

t 0, JK[2,3-d]t 0, J^v>-5-7S>(^b^% 115)(367 

mpll3-115 deg C. 
7C^»tfffiIC 21 H 2 3N 5 O-0.33H 2 O(!: 



- 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 1 15 ) (367 mg ) as pale 
yellow crystal . 

mpll3-115deg C. 



Calcd:C,68.65;H,6.49;N,19.06. 
Found:C,68.61;H,6.29;N,19.04. 



elemental analysis values 
C<sub>2K/sub>H<sub>23</sub>N<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 

Calcd:C, 68.65;H, 6.49;N, 19.06. 
Found:C, 68.61 ;H, 6.29;N, 19.04. 



1 H-NMR(200MHz,CDCl 3 ) 8 1 .87-2.1 5(2H,m), 
2.49(3H,s), 2.54(3 H,s), 3.17(3H,s), 3.26-3.53(2 
H,m), 3.80(1 H,d,J=6.6Hz), 4.50(lH,q,J=5.3Hz), 
6.30-6.34(2H,m), 6.41(lH,dd,J=9.2,1.6Hz), 7.1 
2(lH,d,J=8.4Hz), 7.14(lH 5 t,J=8.3Hz), 7.25(1H, 
dd,J=8.3,2.7Hz), 8.00(lH,s), 8.31(lH,d,J=3.0H 
z). 

IR(KBr) 1 60 1 , 1 559, 1 520, 1 483, 1 439, 1 424, 1406, 1 
231,1150cm- 1 . 

[0144] 

(itttty 116©g{it) 

2,8-S/>WU-7,8-5?tKPtf»JK[2 f 3-d]fcf l J5S/>- 
5(6H)-^->(312mg. 1.76mmol), 4-[(6-^JHf U 
V>-3--r^)^V]T-'J>(1.06g)^i;p-h;UX 
>X;U7tN>K-*fP^(33mg)^K;UX>(18ml) 

afttte no deg c -e 12 B#|B«#Lfc 0 
SJS?S^1*lcBiftx^ju(iooml)*JiPAfcSk. 

fi*Pft»**^hU^A**J*(20ml). 7K(20m 
l)ai/fiWft«l7K(20ml)-e*»Lfco 

*K$«ET, B*U THF(6.0ml)|rig 

l ^7K^b^hU^A7KJt;S(i2ml)St;Sfp v 
(i.76g)Sin^fc 0 

»***70 deg C-C6l»Ma»Lfco 

EJSS^lfc^-trM hT?»fflU fEi£x^(i5 
0ml)£Jnx.fcflL *(50ml)&tf fifnft*7K(30 

ml)l?gt;tLfco 

*«lt»ET. SSL, »**S/«J*y;U*^A 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.87 - 2.15 (2 H, m ), 2.49 (3 H, s ), 2.54 (3 H, s ), 3.17 (3 H, 
s ), 3.26 - 3.53(2 H, m ), 3.80 (1 H, d, J=6.6Hz ), 4.50 (1 H, q, 
J=5.3Hz ), 6.30 - 6.34 (2 H, m ), 6.41 (1 H, dd, J-9.2, 1 .6Hz ), 
7.12(1 H, d,J=8.4Hz), 7.14(1 H, t, J=8.3Hz), 7.25(1 H, dd, 
J=8.3, 2.7Hz ), 8.00 (1 H, s ), 8.31 (1 H, d, J=3.0Hz ). 

IR(KBr) 1601, 1559, 1520, 1483, 1439, 1424, 1406, 1231 
and 1 150 cm <sup>-l</sup>. 

[0144] 

Working Example 1 1 6 

(Production of compound 116) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (312 mg , 1.76mmol ), 4 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1 .06 g ) and the 
p-toluenesulfonic acid acid monohydrate (33 mg ) was mixed 
to toluene (18 ml ). 

mixture 12 hours was agitated with 130 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.76 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
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§fU ^bic^x^;u-v^v^Pt°;ux-xju 

-eWgaSffL\2,8-i?>^;U-N-[4-[(6->TJU-3 
-t 0, Jv^^)^v]^x-;U]-5,6,7,8^^tK 
□ t°'JK[2,3-d]t 0| J5v>-5-7^>«b^^ 116)(3 
67mg)^7^E;U^7X<tLTt#^o 



=l:l*ethylacetate *ethylacetate :ethanol =15:1 ), furthermore 
did recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
2 and 8 -dimethyl -N- [4 - [ (6 -methyl -3- pyridinyl ) oxy ] 
phenyl ] - 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 116) (367 mg ) as 
amorphous . 



5c*»«f fit C 21 H 23 N 5 O-0.2H 2 O tL 
X 



elemental analysis values 

C<sub>2 1 </sub>H<sub>23</sub>N<sub>5</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,69.09;H,6.46;N,l 9. 1 8. 

Found:C,68.99;H,6.57;N, 1 9.30. 

, H-NMR(200MHz,CDCl 3 ) 8 1.97-2. 16(2H,m), 
2.50(3H,s), 2.52(3H,s), 3.19(3H,s), 3.29-3.56(2 
H,m), 3.64(lH,br), 4.49(1 H,br), 6.66(2H,d,J=8. 
8Hz), 6.91(2H,d,J=9.2Hz), 7.06(1 H,d,J=8.0Hz), 
7.14(lH,dd,J=8.3,2.7Hz), 8.03(lH,s), 8.25(1H, 
d,J=2.2Hz). 

IR(KBr) 1 597, 1 559, 1 507, 1483,1 424, 1 406, 1231,1 
202cm" 1 . 

[0145] 

mmm \\i 

(fc**117 0>«J6) 

2,8-v/^;U-7,8-vh:KPt 0| JK[2,3-d]t 0| JSv>- 
5(6H)-^->(318mg. 1.79mmol), 4-[4-(lH-^f5^ 

y-;u-i-^;upxy+v]7-'j>(902mg)Si; 
P -h;ux>^;u*>K-7K#Dl*i(34mg)*h;ux 

>(18ml)IC;I^^i±fc 0 

JS^»* 130 deg C T* 14.5 mWMLftLtzo 

S(6S^«lUWI|x^;U(150ml)*JPK.fc«, 
fommWmi-h*)<5Afrmfc(20m\) s 7K(20m 
l)ai/fi*P*tt*(20ml)-eft»Lfco 

»tt*«ET, SSL, THF(6.0ml)IC?§ 

(1.79g)tJPAfc 0 

70 deg C T* 6 Btfclif #Lfc c 

Kfc;l£tt£*^hT?atfflU ft»i*;Hl2 
0ml)£jD;ifc& s 7jC(50ml)ftt;ttSl*tt*(30 
ml)-eft»Lfc. 

»tt£*EET. HSU 

^□7^7^-(^>:Pllf^=l:l- 



Calcd:C, 69.09;H, 6.46;N, 19.18. 
FoundrC, 68.99;H, 6.57;N, 19.30. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .97 - 2.16 (2 H, m ), 2.50 (3 H, s ), 2.52 (3 H, s ), 3.19 (3 H, 
s ), 3.29 - 3.56(2 H, m ), 3.64 (1 H, br ), 4.49 (1 H, br ), 6.66 
(2 H, d, J=8.8Hz ), 6.91 (2 H, d, J=9.2Hz ), 7.06 (1 H, d, 
J=8.0Hz ), 7.14 (1 H, dd, J=8.3, 2.7Hz ), 8.03 (1 H, s ),8.25 (1 
H, d, J=2.2Hz ). 

IR(KBr) 1597, 1559, 1507, 1483, 1424, 1406, 1231 and 
1202 cm <sup>-l</sup>. 

[0145] 

Working Example 117 

(Production of compound 117) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (3 1 8 mg , 1 .79mmol ), 4 - [4 - (1 
H-imidazole -1- yl ) phenoxy ] aniline (902 mg ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (18 ml ). 

mixture 14.5 hours was agitated with 130 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.79 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (120 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
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1 :2-»BHx^ JHfci;*»tt:^*-y->:ft||X 
^;U=l:l^l:2-^X^;U)-eftSL>N-[4-[4- 

8-V^;U-5 5 6,7,8-^h7tKPt 0| JK[2,3-d]ifUS 
S/>-5-75>«b^* 1 17)(436mg)£7^U7T 



=1:1*1 :2* ethylacetate and basic ihexane : ethylacetate 
=l:l*l:2*ethylacetate ), N- [4 - [4 - (1 H-imidazole -1-yl) 
phenoxy ] phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 117 ) (436 mg ) as amorphous . 



7C*#SHI C 24 H 24 N 6 
O'0.25EtOAc-0.75H 2 
OtLX 



Calcd:C,67.02;H,6. 1 9;N,1 8.76. 

Found:C,67. 1 8;H,6.3 1 ;N,18.91 . 

1 H-NMR(200MHz,CDCl 3 ) 8 1.94-2. 15(2H,m), 
2.49(3H,s), 3.18(3H,s), 3.29-3.57(2H,m), 3.78 
(lH,d,J=6.4Hz), 4.52(1 H,q-like), 6.70(2H,d,J=9. 
2Hz), 6.92-7.06(4H,m), 7.20(2H,d,J=6.2Hz), 7. 
25-7.33(2H,m), 7.76(lH,s), 8.03(lH,s). 

IR(KBr)1597,1557,1505,1406,1235,735cm' 1 . 
[0146] 

mmm us 

2,8-v^;U-7,8-vtKPt°UK[2,3-d]t 0| J5v^- 
5(6H)-^">(314mg. 1.77mmol) s 3-[4-(lH-^T5^ 
7-;U-l-^^)7xy^v]7-'J>(l.llg)Sl>*p- 
hil/X>X;i/*>»— *a«B(34mg)4-h;UX> 

(23ml)(C;g^$-r>fco 

saub* no de g c r* 15 msmnuzo 

fif6SE^«llfcftttx^^(l50inl)**PAfca. 
jaSlffiS**-i-hU^A*5S?«(20ml). 7K(20m 

i)»i;ttfpfijfi*(20mi)-eafe»Lfco 

»«**ET. H£U THF(6.0ml)lC;^ 

l ^7K^b^hU^A7K;S;^(l2mi)Sl/Sfp v 
(1.77g)$}JD*_fc<, 

70 deg C Tf 5.75 SHfflttttLfco 

0ml)£ijn*.fcflL *(50ml)at;teaftffi7K(30 
mI)Tr3fe;fLfco 

A$nVh^^-(tt*tt:^**>:B»X 
T;U=l:l-l:2-ft»X^U)-e«»[L. £blC 



elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub>O*0.25EtOAc*0.75H<sub>2</sub>O 
doing 

Calcd:C, 67.02;H, 6.19;N, 18.76. 



Found:C,67.18;H,6.31 ;N, 18.91. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94-2.15 (2 H, m ), 2.49 (3 H, s ), 3.18 (3 H, s ), 3.29 - 3.57 
(2 H, m ), 3.78(1 H, d, J=6.4Hz ), 4.52 (1 H, q-like ), 6.70 (2 
H, d, J=9.2Hz ), 6.92 - 7.06 (4 H, m ), 7.20 (2 H, d, J=6.2Hz ), 
7.25 - 7.33 (2 H, m ), 7.76(1 H, s ), 8.03 (1 H, s ). 

IR(KBr) 15,971,557,150,514,061,235,735 cm 
<sup>-K/sup>. 

[0146] 

Working Example 118 

(Production of compound 118) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (314 mg , 1 .77mmol ), 3 - [4 - (1 
H-imidazole - 1 - y 1 ) phenoxy ] aniline (1.11 g ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (23 ml ). 

mixture 15 hours was agitated with 130 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.77 g ) was added. 

mixture 5.75 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (120 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=1:1*1 :2*ethylacetate ), furthermore did recrystallization with 
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*fft\N-[3-[4-(lH-fSyi/— JI/-l--fJUpi 
/**>]7i-JU].2 > 8-S/^JU-5 f 6 l 7 f 8-Th5t 
Kae«JK[2 f 3-d]eiJ5S?>-5-75>(fc^1jB 1 1 
8X374mg)£**fefSlli:LT#fco 



mp2 17-221 deg C. 

7tm ttflrffi C 24 H 24 N 6 0 ■ 0.33H 2 O t 



Calcd:C,68.89;H,5.94;N,20.08. 

Found:C,68.77;H,5.61;N,19.80. 

1 H-NMR(200MHz,CDCl 3 )5l.91-2.16(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.28-3.54(2H,m), 3.81 
(lH,d,J=6.2Hz), 4.50(lH,q-like), 6.36-6.47(3H, 
m), 7.10-7.23(5H,m), 7.30-7.36(2H,m), 7.80(1 
H,s), 8.01(lH,s). 

JR(KBr) 1601,1559,1514,1 489, 1 227cm" 1 . 
[0147] 

119 

(it-Sty 119 ©Sit) 

8-(2-^U;U^;U)-2^JU-7,8-vtKPt°'JK[2, 
3-d]t 0| JSv>-5(6H)^>(297mg. 1.22mmol), 2 

K?i-;u;uu?7-;u)7-y:/(i.47g)&tf p-h 
;uxi/x;i/^B-7K»*i(23mg)Sh;i/x>(i5 

SftMS 130 deg C V 13.5 &fmW.ftLtzo 

J5iS;g^^lcpKx^;u(iooml)^iD^fcS, 

fi»ft»**-*-hU^A*»5a[(20niI) % 7K(20m 

i)atftta*»*(20mi)-eafej»Lfc o 

»ttt£»ET. B£U »at* THF(5.0ml)IC;^ 

1 ^^7KK^^h»J^A7K;^(l0ml)St;SfD v 
(1.22g)tlP*fc 0 

70 deg c t? 9 msmnuzo 

£l£?g£%£-tr^-f hT*aiJSL, iti£x^u(io 
Oml)£Jin*fcfc. *(50ml)ai;fi|P^tt*(30 

»ttt£*ET* SSL, »*tS/'J*y;U*5A 
^□Vh^^-(^+^>:^x^;u=3:l)Tr 



ethylacetate -diisopropyl ether jpl 1 , N- [3 - [4 - (1 H-imidazole 
-1- yl ) phenoxy ] phenyl ] - 2 and 8-dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 118) (374 mg ) as colorless crystal . 

mp2 17-221 deg C. 
elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub>O*0.33H<sub>2</sub>O 
doing 

Calcd:C, 68.89;H, 5.94;N, 20.08, 
FoundiC, 68.77;H, 5.61;N, 19.80. 



<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.91 - 2.16 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.81(1 H, d, J=6.2Hz ), 4.50 (1 H, q-like ), 6.36 - 
6.47 (3 H, m ), 7.10 - 7.23 (5 H, m ), 7.30 - 7.36 (2 H, m ), 
7.80(lH,s),8.01(l H,s). 

IR (KBr) 1601, 1559, 1514, 1489 and 1227 cm 
<sup>-K/sup>. 

[0147] 

Working Example 119 
(Production of compound 119) 

8 - (2 -furil methyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on (297 mg , 1 .22mmol ), 2 - 
(phenyl sulfanyl ) aniline (1 .47 g ) and p-toluenesulfonic acid 
acid monohydrate (23 mg ) was mixed to toluene (15 ml ). 

mixture 13.5 hours was agitated with 130 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.22 g ) was added. 

mixture 9 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
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N-[2-(7x-;ux;u7r-;upx-;u]-5,6,7,8-T 

^tKPt 0 UK[2,3-d]t 0 U5v>-5-75>(1b^ifel 
1 19X292rog)£fcfe*6Si:LT»fco 

mp 108- 109 deg C. 
5c*#*rffi C 25 H 24 N 4 OS i:LT 



Calcd:C,70.07;H,5.64;N,13.07. 

Found:C,69.85;H,5.47;N,13.11. 

1 H-NMR(200MHz,CDCl 3 ) 5 1.86-1.92(2H,m), 
2.45(3H s s), 3.06-3. 32(2H,m), 4.56(1 H,br), 4.64 
(lH,d,J=15.8Hz), 4.92(lH,d,J=15.4Hz), 4.93(1 
H,br), 6.18(lH,d,J=3.2Hz), 6.30(1 H,t,J=2.4Hz), 
6.71-6.82(2H,m), 6.97-7.02(2H,m), 7.09-7.21 
(3H,m), 7.29-7.37(2H,m), 7.52(lH,dd,J=7.7,1.5 
Hz), 7.86(lH,s). 

IR(KBr)l 590, 1553,1 501 , 1439, 1424,743cm" 1 . 



[0148] 

mmm no 
(it£w 120 omm 

2,8-v>5 1 ;U-7,8-vtKPt 0 UK[2,3-d]t 0| JSv>- 
5(6H)-7|->(302mg. 1.70mmol). 2-(v'<>7[b, 
d]7^>-2--f iU***>)7— U>(1.41g)aktf p-h 
;UX>X;U^>^-7Xftl^(32mg)^h;UX>(18 

S^ft* 125 deg C T* 14.5 B#P*1}f #Lfc 0 

JK(S?fi^*l-ft»X^^(100ml)*llPS.fcft, 
iafP^M7K*^h'J^A7K?#;^(20ml). 7K(20m 

oai;iMp***(20iiii)"e»#Lfc 0 



»tt£*ET. HSU THF(6.0ml)lC» 
(1.7Qg)**D*fco 

S^tt* 70 deg c -e 6 HSIHflMtLfco 

0ml)£AD*_fc&, 7K(75ml)Sl/ISft^^7K(50 
ml)-pft#Lfc 0 



2003-11-11 

=3:1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , 8 - (2 -furil methyl ) - 2 -methyl -N- 
[2 - (phenyl sulfanyl ) phenyl ] -5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 119) (292 mg ) as colorless crystal . 

mpl08-109deg C. 

elemental analysis values 

C<sub>25</sub>H<sub>24</sub>N<sub>4</sub>OS doing 
Calcd:C, 70.07;H, 5.64;N, 13.07. 
Found:C, 69.85;H, 5.47;N, 13.11. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .86 - 1 .92 (2 H, m ), 2.45 (3 H, s ), 3.06 - 3.32 (2 H, m ), 
4.56(1 H,br), 4.64(1 H, d, J=15.8Hz ), 4.92 (1 H, d, 
J=15.4Hz ), 4.93 (1 H, br ), 6.18 (1 H, d, J=3.2Hz ), 6.30 (1 H, 
t, J=2.4Hz ), 6.71 - 6.82 (2 H, m ), 6.97 - 7.02(2 H, m ), 7.09 - 
7.21 (3 H, m ), 7.29 - 7.37 (2 H, m ), 7.52 (1 H, dd, J=7.7, 
1.5Hz ), 7.86(1 H,s). 

IR(KBr) 15,901,553,150,114,391,424,743 cm 
<sup>-K/sup>. 

[0148] 

Working Example 1 20 

(Production of compound 120 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (302 mg , 1.70mmol ), 2 - (di benzo 
[b, d ] furan -2- yloxy ) aniline (1.41 g ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (18 ml ). 

mixture 14.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .70 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
Under vacuum , it removed solvent , refined residue with 
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2:Hl:2)tflSL, *&lci-f-;UT?S*SB£ 
ffl^,N-[2-(i/-<>V r [b,d]77>-2->rJU^*>) 
7i-;U]-2,8-S/^;U-5,6 f 7 f 8.xl-5tKaeUK 
[2 9 3-d]t O| J5v>-5-75>«b^!»ai20)(370mg)^ 

mp 164- 166 deg C. 
5c*»«ftt C 27 H 24 N 4 0 2 <tLT 



Calcd:C,74.29;H,5.54;N,12.84. 

Found:C,73.90;H,5.52;N,12.53. 

, H-NMR(200MHz,CDCl 3 ) 5 1 .94-2. 19(2H,m), 
2.45(3H,s), 3.11(3H,s), 3.28-3.53(2H,m), 4.38 
(lH,d,J=7.8Hz), 4.60(1 H,br), 6.69(1 H,td,J=7.7, 
1.4Hz), 6.82(lH,dd,J=8.0,1.4Hz), 6.90(lH,d,J= 
6.8Hz), 7.03-7. 13(2H,m), 7.32(1 H,td,J=7.6,1.4H 
z) s 7.43-7.58(4H,m), 7.86(lH,d,J=8.0Hz), 8.04 
(lH,s). 

IR(KBr) 1 595, 1 559, 1 5 1 0, 1 474, 1 443 , 1 1 86 a 1 1 59,7 
37cm -1 . 

[0149] 

mmm 121 

(it£M) 121 ©Sit) 

2,8-v^;U-7,8-vt:KPt 0 UK[2 5 3--d]t 0 USv>- 
5(6H)-7t">(302mg, 1.70mmol), 2-(v'<>V r [b, 
d]^>-2-^;u^v)7-U>(1.41g)&i; p-h 
;UX>;UU*>K-7Kft»(32mg)£HUX>(17 
ml)lw;g^$ii-fco 

ffl*** 125 deg C "C 16.5 B#Pe1tf #Lfco 

tSftmK7K*^h'J^A7Kitig(20ml). 7K(20m 
l)atfttlD*tt7K(20inl)Tf*»Lfco 

*«**ET. B*U THF(6.0ml)lCj§ 
(1.70g)^JtlPxfco 

ffi*tt*70 deg CX*4tiffflmWLtzo 

KJSS£tt£Hz5>f h"ea«U Pigx^jU(lO 
Oml)*Jn*fc*.7K(100ml)ai;fift***(30 
ml)T*gfc;$Lfco 



[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *2: 1 * 1 :2 ), furthermore did recrystallization with ether , 
N- [2 - (di benzo [b, d ] ruran -2- yloxy ) phenyl ] - 2 and 
8-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 120 ) (370 mg ) as 
colorless crystal . 

mpl64-166deg C. 

elemental analysis values 

C<sub>27</sub>H<sub>24</sub>N<sub>4</sub>0<sub>2</sub> 
doing 

Calcd:C, 74.29;H, 5.54;N, 12.84. 
Found:C, 73.90;H, 5.52;N, 12.53. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .94 - 2.19 (2 H, m ), 2.45 (3 H, s ), 3. 1 1 (3 H, s ), 3.28 - 3.53 
(2 H, m ) s 4.38(1 H, d, J=7.8Hz ), 4.60 (1 H, br ) s 6.69 (1 H, 
td,J=7.7, 1.4Hz), 6.82(1 H, dd, J=8.0, 1.4Hz ), 6.90 (1 H, d, 
J-6.8Hz ), 7.03 - 7.13 (2 H, m ), 7.32 (1 H, td, J=7.6, 1.4Hz ), 
7.43- 7.58 (4 H, m ), 7.86 (1 H, d, J=8.0Hz ), 8.04 (1 H, s ). 



IR (KBr ) 1 ,595, 1 55,9 1 5, 1 0 1 ,474, 1 44,3 1 1 ,86 1 , 1 59,737 cm 
<sup>-l</sup>. 

[0149] 

Working Example 121 

(Production of compound 121) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (302 mg , 1.70mmol ), 2 - (di benzo 
[b, d ] furan -2- yloxy ) aniline (1.41 g ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 16.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.70 g ) was added. 

mixture 4 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (100 ml ) and it washed with 
saturated saline (30 ml ). 
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l:2)-e«l»L,N-[3-(S?'<> % /[b f d]77>-2--f^ 
**S/px^^U]-2 f 8-5/>f 1 ;U-5 l 6,7 f 8-xh5tK 
Pbr«JK[2,3-d]lfU52/>-5-75>(ft** 121)(2 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *1 :2 ), N- [3 - (di benzo [b, d ] furan -2- yloxy ) phenyl ] 
- 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 121 ) (249 mg ) as 
amorphous . 



jtmfttirB. C 27 H 24 N 4 O 2 -0.4EtO 
Ac tLX 



elemental analysis values 

C<sub>27</sub>H<sub>24</sub>N<sub>4</sub>O<sub>2</sub>*0.4EtOAc 
doing 



Calcd:C,72.82;H,5.81;N,11.88. 

Found:C,73.03;H,5.79;N,l 1.62. 

1 H-NMR(200MHz J CDCl 3 ) <5 1.93-2. 15(2H,m), 
2.48(3H,s), 3.16(3H,s), 3.25-3.5 l(2H,m), 3.73 
(lH,br), 4.50(lH,br), 6.34-6.41(3H,m), 7.14(1 
H,t,J=8.0Hz), 7.19(lH,dd,J=8.7,2.5Hz), 7.33(1 
H,td,J=7.5,l.lHz), 7.43-7.62(4H,m), 7.88(lH,d, 
J=7.8Hz), 8.01(lH,s). 

IR(KBr) 1 597, 1 559, 1 474, 1 447, 1 1 79, 1 1 65cm" 1 . 
[0150] 

mmm 122 

(it£® 122 (DjjlJfi) 

2,8-v>^;u-7,8-vtKnt 0 UK[2,3-d]t°USv>- 

5(6H)-^->(288mg s 1.63mmol), 2-(4-7x"^U-l 

H--fsy % /— ^u-i-^;u)7~'j>(i.i5g)ai; p-h 
;ux>x;i/7tx>^-7Kfa^(3im g )^h;ux>(32 

S^»S 125 deg C T* 12.5 B*P B Ug#Lfc 0 

te»ft»;K*+MJ^A7K££(20ml). 7K(20m 
l)SlXt&fPft^7K(20ml)T:^;tL/co 

*«*«ET, iiU THF(6.0ml)IC» 

1 m^7K^^b^h , J^A7K^;^(i2mi)Si;sf / p v 
(i.63g)£in*fc 0 

s^**7o deg c-e2i mmmftLtzo 

0ml)£JP;ifc&, 7K(50ml)Sl/t&S]ft^7K(25 
ml)T?ftj»Lfco 



Calcd:C, 72.82;H, 5.81;N, 11.88. 
Found:C, 73.03;H, 5.79;N, 11.62. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.93 - 2.15 (2 H, m ), 2.48 (3 H, s ), 3.16 (3 H, s ), 3.25 - 3.51 
(2 H, m ), 3.73(1 H, br ), 4.50 (1 H, br ), 6.34 - 6.41 (3 H, m ), 
7.14 (1 H, t, J=8.0Hz ), 7.19 (1 H, dd, J=8.7, 2.5Hz ), 7.33 (1 
H, td, J-7.5, 1.1Hz ), 7.43 - 7.62(4 H, m ), 7.88 (1 H, d, 
J=7.8Hz), 8.01 (1 H, s). 

IR(KBr) 1597, 1559, 1474, 1447, 11 79 and 1165 cm 
<sup>-K/sup>. 

[0150] 

Working Example 122 

(Production of compound 122 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (288 mg , 1 .63mmol ), 2 - (4 -phenyl 
-lH-imidazole -1- yl ) aniline (1.15 g ) and the 
p-toluenesulfonic acid acid monohydrate (31 mg ) was mixed 
to toluene (32 ml ). 

mixture 12.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.63 g ) was added. 

mixture 21 hour was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
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ft»x^U^ft||x^;U:X*/-^20:l)T?f| 

[2,3-d]eU5v>-5-75>&l/ N-(2,8-v/T7U- 

7 i 8-2/tKPlf l JK[2 f 3-d]eUSS?>-5(6H)-^U7 s 
>)-2-(4-7xX^-lH-^^^7— ^-l--r;U)7 7 xiJ 

>(391mg)0E£ft£»itfeBi*£LT»fco 
|g(0.5ml)£0 deg C TfJnAfco 

ml)£iniLfc8L ^KifcMS+hg^ArtSiS 
(30ml),7K(30mI)St/ISlD6iS7K(30ml)-e3fe;t 

A^Q-7h^7-f-(**1±:^-y->:B»x 
^U=l:l-^ft»X^U:X$y— ;U=10:l)-e« 
»U ^FblcBtKxTJU-v>fV^Pt 0 ^X«^ 
;i/eSIBfl£m\ 2,8-V>iF^-N-[2-(4-7x 
xjU-lH-fS^V— JU-l-'OUpi— JU]-5,6,7, 
8-^h^tKPt 0| JK[2,3-d]t 0, J5v>-5-7^> 
122)(106mg)£fcfeeffiiLT»fco 

mp249-252 deg C(#f(f). 
7C*#«H6 C 24 H 24 N 6 <kLT 



Calcd:C,72.70;H,6. 10;N,2 1 .20. 

Found:C,72.45;H,6.12;N,21.18. 

1 H-NMR(300MHz,CDCl 3 ) 8 1.91-2. 10(2H,m), 
2.45(3H,s), 3.12(3H,s), 3.30-3.34(2H,m), 3.73 
(lH,d,J=7.2Hz), 4.56(1 H,q,J=5 .4Hz), 6.84(lH,t 
d,J=7.1,2.4Hz), 6.95(1 H,d,J=7.5Hz), 7.18(lH,d 
d,J=7.8,1.8Hz), 7.22-7.29(2H,m), 7.34-7.43(3H, 
m), 7.61(lH,d,J=1.5Hz), 7.75-7.79(2H,m), 7.92 
(lH,s). 

[0151] 

mmm 123 

(itSM 123 (DSliS) 

2,8-v>^;U-7,8-vtKPt°UK[2,3-d]t 0 »J5v>- 
5(6H)-7|->(286mg > 1.61mmol), N-(3-7S/^P 
tf;U)-N-^U7xiJ>(0.29g)»tf p-h;UX>X 
;i/7tC/»— **H*I(3 1 mg)£ h;UX>(3 1 ml)lcS 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), 2 and 8 
-dimethyl -N- [2 - (4 -phenyl -lH-imidazole -1- yl ) phenyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-amine and the N- (2 and 8 -dimethyl -7, 8-dihydro pyrido 
[2 and 3 -d ] pyrimidine -5 (6 H ) -ylidene ) - 2 - it acquired 
mixture of (4 -phenyl -lH-imidazole -1- yl ) aniline (391 mg ) 
as pale yellow solid . 

Melting mixture which it acquires in methanol (10 ml ), cyano 
tri hydro sodium borate (125 mg ) andit added acetic acid (0.5 
ml ) with 0 deg C. 

mixture 1 8 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),saturated sodium bicarbonate * aqueous 
solution (30 ml ), water (30 ml ) and it washed with saturated 
saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
=l:l*ethylacetate :ethanol =10:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [2 - (4 -phenyl - lH-imidazole -1- yl ) phenyl ] - 
5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 122 ) (106 mg ) as colorless 
crystal . 

mp249-252deg C (Disassembly), 
elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub> doing 
Calcd:C, 72.70;H, 6.10;N, 21.20. 
Found:C, 72.45;H, 6.12;N, 21.18. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.91 - 2.10 (2 H, m ), 2.45 (3 H, s ), 3.12 (3 H, s ), 3.30 - 3.34 
(2 H, m ), 3.73(1 H, d, J=7.2Hz ), 4.56 (1 H, q, J=5.4Hz ), 
6.84 (1 H, td, J=7.1, 2.4Hz ), 6.95 (1 H, d, J=7.5Hz ), 7.18 (1 
H, dd, J=7.8, 1.8Hz ), 7.22 - 7.29 (2 H, m ), 7.34 - 7.43(3 H, 
m ), 7.61 (1 H, d, J=1.5Hz ), 7.75 - 7.79 (2 H, m ), 7.92 (1 H, 
s). 

[0151] 

Working Example 123 

(Production of compound 1 23 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (286 mg , 1 .61mmol ), N- (3 
-aminopropyl ) -N- methylaniline (0.29 g ) and 
p-toluenesulfonic acid acid monohydrate (31 mg ) was mixed 
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££tt* 125 deg C-C23 m$mftLtz Q 
fi(S?1*«BlcftMx^;K100ml)Siinxfcft, 

l)Xtffflfildffi7K(20ml)-CafeJ*Lfco 



7Km^b7N r >*±h , J^A(98mg)^iD^/co 



ml)$-iP^.fc^ N 7K(75ml)Sl/t&ft]^^7K(50m 
lyeftfrLfc. 

^;U=3:l)T?»*lL.N l -(2,8-i/^;U-5,6,7,8- 
xh^tKPt°»jK[2,3-d]t 0, JSv>-5-^^)-N 3 - 

M 123)(405mg)Sltft3l-f;Ui:Lr»fco 



l H-NMR(300MHz,CDCl 3 ) 5 1 .76(2H,quintet,J= 
7.1Hz), 1.82-1.93(2H,m), 2.48(3H,s), 2.70(2H, 
t,J=6.8Hz), 2.90(3H,s), 3.15(3H,s), 3.23(1 H,tt,J 
=12.6,4.1Hz), 3.39(2H,t,J=6.9Hz), 3.56(lH,td,J 
=1 1.6,4.5Hz), 3.64(lH,t,J=3.6Hz), 6.66-6.72(3 
H,m), 7.19-7.26(2H,m), 7.85(lH,s), NH ttlQC 

IR(KBr)1599,1557,1508,1420,1406,1366,1339,7 
48cm' 1 . 

[0152] 

mmm 124 

124 <DS£) 

2,8-v>^^-7,8-vtKPt 0 UK[2 } 3-d]t°'J5v>- 
5(6H)-7|->(914mg > 5.16mmol). 3--hP7-'J 

>(2.14g)»tf p-h;ux>x;b*>H-*a*(9 
8mg)£MUX>(50ml)lC;I£2-rJrfc o 

S^ft* 125 deg CT?23.5BMIia#Lfc 0 

SJ£}l^*lcB»X^;U(250ml)*JlPK./i:», 
^ftm^7K*^h'J^A7K^^(30ml), 7K(30m 



to toluene (3 1 ml ). 

mixture 23 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

sodium borohydride * (98 mg ) was added. 

mixture 1 hour was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
=3:1 ), N<sup>l</sup>- (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N<sup>3</sup>-methyl -N<sup>3</sup>-phenyl -1,3- 
propanediamine it acquired (compound 123 ) (405 mg ) as 
yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.76 (2 H, quintet, J=7.1Hz), 1.82 - 1.93 (2 H, m), 2.48 (3 H, 
s ), 2.70 (2 H, t, J=6.8Hz ), 2.90 (3 H, s ), 3. 15(3 H, s ), 3.23 
(1 H, tt, J=12.6, 4.1Hz ), 3.39 (2 H, t, J=6.9Hz ), 3.56 (1 H, td, 
J=l 1.6, 4.5Hz ), 3.64 (1 H, t, J=3.6Hz ), 6.66 - 6.72 (3 H, m ), 
7.19- 7.26(2 H, m ), 7.85 (1 H, s ), NH has not done 
identification . 

IR(KBr) 1,599,155,715,081,420,140,613,661,339,748 cm 
<sup>-l</sup>. 

[0152] 

Working Example 124 

(Production of compound 124 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (914 mg , 5.16mmol ), 3 -nitroaniline 
(2.14 g ) and p-toluenesulfonic acid acid monohydrate (98 
mg )was mixed to toluene (50 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (250 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
thewater (30 ml ) and you washed with saturated saline (30 
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l)aiXfiftftffi7K(30ml)-eifcJ*Lfco 
*Mt**ET.H4U»a* THF(17ml)lC» 

(5.16g)£jD*fc 0 

E£fc£70 deg Ct6Sfimfco 
J5It}S^**-b7-f h-eaiflL. ft»x^u(20 

0ml)* J)D*.fcflL 7K(100ml)Sl/tSS36^7K(75 
ml)-eft#Lfc 0 

^U=3:l-^l:l-l:2)-e*S!U SfclCftllX 

[2,3-d]t 0 »JSv>-5--r^)-l,3-K>^>i;7=> 
(<b^« 124)(143mg)^b>vfejg B B B (tLT 

mpl 70-171 deg C. 

7C*##ffit C 15 H 19 N 5 -0.1H 2 O <tLT 



Calcd:C,66.44;H,7.14;N,25.83. 

Found:C,66.34;H,7.14;N,25.59. 

1 H-NMR(200MHz,CDCl 3 ) <5 1.89-2.16(2H,m) s 
2.49(3H,s), 3.17(3H,s), 3.25-3.5 l(2H,m), 3.60 
(3H,br), 4.50(1 H,br), 6.02(1 H,t,J==2.2Hz), 6.12 
(2H,dt,J=7.8,1.2Hz), 6.99(lH,t,J=8.0Hz), 8.02(1 
H,s). 

IR(KBr)1601, 1559,1518,1497,1424,1403,1341,1 
209cm" 1 . 

[0153] 

HiSflJ 125 
(it^m 125<DS?ii) 

2,8-vy^;u-7,8-vtKnt°UK[2,3-d]t°U^v>- 

5(6H)-^>(288mg s 1.63mmol). 2-[(2-^U-l,3 

-^>V r ^yV r -;u-5--r;u)^v]7-'J>(i.04 

g)RU p-h;UX>XJU^>»-*lD«!l(31mg)$ 
HUX>(16ml)IC;g££i±fco 

125 deg CI? 20 »l«iaj*Lfc. 

fiJ6S^*lc»itx^;K100nil)tJnx.fc«, 
IS?P^lt7K*±h , J^A7KJS^(20ml), 7K(20m 



ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(17ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (34 ml ) and zinc (5.16 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=3:1 * 1 : 1 * 1 :2 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , N- (2 and 8 -dimethyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) - 1 and 
3 -benzene diamine it acquired (compound 124 ) (143 mg ) as 
orange crystal . 

mpl70-171degC. 
elemental analysis values 

C<sub> 1 5</sub>H<sub> 1 9</sub>N<sub>5</sub>*0. 1 
H<sub>2</sub>0 doing 

Calcd:C, 66.44;H, 7.14;N, 25.83. 

Found:C, 66.34;H, 7.14;N, 25.59. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.89 - 2.16 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.25 - 3.51 
(2 H, m ), 3.60(3 H, br ), 4.50 (1 H, br ), 6.02 (1 H, t, 
J=2.2Hz ), 6.12 (2 H, dt, J=7.8, 1.2Hz ), 6.99 (1 H, t, 
J=8.0Hz), 8.02(1 H,s). 

IR(KBr) 1601, 1559, 1518, 1497, 1424, 1403, 1341 and 
1209 cm <sup>-K/sup>. 

[0153] 

Working Example 125 
(Production of compound 125 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (288 mg , 1 .63mmol ), 2 - [ (2 
-methyl -1,3- benzothiazole -5-yl ) oxy ] aniline (1.04 g ) and 
the p-toluenesulfonic acid acid monohydrate (31 mg ) was 
mixed to toluene (16 ml ). 

mixture 20 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
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l)»tfffiftfttt*(20ml)-eft»Lfco 



»tt£»ET* ffl*U »S£ THF(6.0mi)lc;g 

l *i^7K^b^h'J^A7K;^(i2ml)Si;ffil / p v 
(i.63g)*in*.fc« 

70 deg C T* 6 WntlttLfe. 

0ml)£jQ*.fc&. 7K(100ml)St;tSfi]4ig7K(30 
ml)t?*»Lfco 

BfS*tffl\2,8-5/^;U-N-[2-[(2-^;U-l,3 
-*> % S*7 % /— Jb-5-^;i.)t+v]7i-;i/]-5 5 6, 
7 > 8-T-h^tKPkf»JK[2 s 3-d]e'J5S/>-5-7S> 
tfb£«B 125)(198mg)£fcfeteii£LT»fco 

mp 124- 129 deg C. 

7G*#*Tffi C 23 H 23 N 5 OS-0.2H 2 O <tLT 



Calcd:C,65.60;H,5.60;N,16.63. 

Found:C,65.53;H,5.67;N,16.72. 

1 H-NMR(200MHz,CDCl 3 ) 5 1.95-2.08(2H,m), 
2.46(3H,s), 2.81(3H,s), 3.09(3H,s), 3.27-3.36(2 
H,m), 4.23(1 H,d,J=7.2Hz), 4.56(1 H,q-like), 6.6 
6-6.73(lH,m), 6.88(2H,dd,J=8.1,1.5Hz), 7.03(1 
H,dd,J=8.8,2.2Hz), 7.08(1 H,t,J=7.0Hz), 7.46(1 
H,d,J=2.2Hz), 7.69(1 H,d,J=8.6Hz), 7.98(1 H,s).I 
R(KBr)1599 5 1559, 15 12, 1443,1 194,1 132cm" 1 . 



[0154] 

at^m 126 (DM^&mmm mat-g^ 127 

N-[3-(3-^PP7iy+ypi-il/]-2-^fJl/-5,6, 
7,8-^h^tKPt°'JK[2,3-d]t 0, J^v>-5-7^>^ 

l:l)Tf#«Lfc 0 

fiy#B*IH/JKft** 126):[ff] 2 V-73.1° (c-0.1 
015in ;U). 
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thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.63 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (100 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1 :2* ethylacetate *ethylacetate imethanol =5:1 ), furthermore 
did recrystallization with ether -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [2 - [ (2 -methyl -1, 3- benzothiazole -5-yl ) 
oxy ] phenyl ] - 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 125 ) (198 mg ) as 
colorless crystal . 

mpl24-129deg C. 

elemental analysis values 

C<sub>23</sub>H<sub>23</sub>N<sub>5</sub>OS 
*0.2H<sub>2</sub>O doing 

Calcd:C, 65.60;H, 5.60;N, 16.63. 

Found:C, 65.53;H, 5.67;N, 16.72. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .95 - 2.08 (2 H, m ), 2.46 (3 H, s ), 2.81 (3 H, s ), 3.09 (3 H, 
s ), 3.27 - 3.36(2 H, m ), 4.23 (1 H, d, J=7.2Hz ), 4.56 (1 H, 
q-like ), 6.66 - 6.73 (1 H, m ), 6.88 (2 H, dd, J=8. 1 , 1 .5Hz ), 
7.03 (1 H, dd, J=8.8, 2.2Hz ), 7.08 (1 H, t, J=7.0Hz ), 7.46(1 
H, d, J=2.2Hz ), 7.69 (1 H, d, J=8.6Hz ), 7.98 (1 H, s ).IR 
(KBr) 1599, 1559, 1512, 1443, 1194 and 1132 cm 
<sup>-K/sup>. 

[0154] 

Working Example 1 26 

(Production of compound 126 ) & Working Example 127 
(Production of compound 127 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine was 
divided with chiral column (OJ, developing 
liquid :hexane :ethanol =1:1 ). 

retention time small (compound 126 ): [;al] 
<sup>20</supxsub>D</sub>=-73 . 1 * (c=0. 1 
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fiU*B$[H]*(fl:£«D 127):[a] 20 D =+83.2° (c-0.1 

050in ;u). 



[0155] 

HJfcflJ 128 

128(D»jS) 

2,8-v>^;U-7,8-vtKat 0 UK[2,3-d]t o, J5v>- 
5(6H)-7|->(293mg. 1.65mmol) s h l J^5>(291 
mg)&l/ p-h;UX>X;U^>^-7KfD^(31mg) 
Sh^x>(l7ml)lC;E^*-H-fc 0 

Sfttt£ 125 deg C T? 18 RMlltt Lfc. 

SfE/l^ttlcBilx^yKiooiiiO^aiifc*, 

l&ft^^7K^^K'J^A7KJt;^(20ml). 7K(20m 
l)aiXfilPft*7K(20ml)-ca»Lfco 



7K*^b/i-x^^h , J^A(100mg)^*Px./c o 

xftttesa-e 3.5 B#r B iii^Lfco 



fi(&S£*£*ET* XffiU P i§x^;U(i50 
ml)* J«X.fcflL 7k(50ml)&tf fijfQ:ftiS*(30m 

i)-e**Lfco 

x*jU=l:l-M:2)-CfiaU *&lC»Kx^;U- 

s^v?aif;ux-x;uriS*iil*m\ n-[2- 

(lH->f>K— ^-3-^;U)X^;U]-2,8-v^;U-5,6, 
7,8-xh^tKPt°UK[2,3-d]t 0| J^v>-5-7^> 
{itSm 128X160mg)**felS*fcLTfffco 

mp 158- 159 deg C. 

7C^ffi(iC 19 H 2 3N 5 tLr 



Calcd:C,7 1 .00;H,7.2 1 ;N,2 1 .79. 

Found:C,70.64;H,7.19;N,21.85. 

l H-NMR(200MHz,CDCl 3 ) 6 1.79-1 .95(2H,m), 
2.54(3H,s), 2.94-3.04(4H,m), 3.13(3H s s), 3.19 
(lH,tt,J=12.6,4.3Hz), 3.55(lH,td,J=l 1.3,4.7Hz), 
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015inmethanol ). 

retention time large (compound 127 ): [;al] 
<sup>20</supxsub>D</sub>=+83.2* (c=0. 1 
050inmethanol ). 

[0155] 

Working Example 128 
(Production of compound 128 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (293 mg , 1 .65mmol ), tryptamine 
(291 mg ) and p-toluenesulfonic acid acid monohydrate (31 
mg ) was mixed to toluene (17 ml ). 

mixture 18 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

sodium borohydride * (100 mg ) was added. 

mixture 3.5 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic : ethylacetate 
♦ethylacetate rmethanol =6:1 and basic rhexane :ethylacetate 
=1:1*1:2 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [2 - (1 H-indole -3- yl ) ethyl ] - 2 
and 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 

3 -d ] pyrimidine -5-amine (compound 128 ) (160 mg ) as 
colorless crystal . 

mpl58-159deg C. 

elemental analysis values 

C<sub> 1 9</sub>H<sub>23</sub>N<sub>5</sub> doing 
Calcd:C, 71.00;H,7.21;N, 21.79. 
Found:C, 70.64;H, 7.19;N, 21.85. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .79 - 1 .95 (2 H, m ), 2.54 (3 H, s ), 2.94 - 3.04 (4 H, m ), 
3.13 (3 H, s ), 3.19(1 H, tt, J=12.6, 4.3Hz ), 3.55 (1 H, td, 
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3.68(1 H,t,J=3.8Hz), 7.01(lH,d,J=2.2Hz), 7.15 
(lH,td,J=7.3,1.5Hz), 7.19(lH,td,J=7.5,1.6Hz), 
7.33-7.37(lH,m), 7.59-7.63(lH,m), 7.78(lH,s), 

8.06(lH,br), fllflfij&NH ttlBSLTl^lV 

IR(KBr)1601, 1559,1524,1456,1435, 1406,1339,7 
41cm" 1 . 

[0156] 

129 

(ft** 129 ©Sfi) 

N-(2 > 8-S?>^JU-5,6 > 7 > 8-Th5tKPtf , JK[2 l 3-d] 
bf'J5v>-5-^7U)-l,3-'<>-tf>i/75>(113m 
g.0.42mmol)£ THF(4.5ml)ICjgfg£t!\ tf'Jv 
>(0.050ml)SU*3-^PP^>l/-r;U^n'JK(0.06 
5ml)£ftl;*.fco 

S*1*l*MS-e 1.5 B#IHSM*Lfc 0 
*(50ml)At;i&fPftiI*(30ml)T»J>fe^Lfco 

^/-;U=85:15)-effiSL,3-^PP-N-[3-[(2,8-v 
>T^-5,6,7,8-T 1 h^tKPe i JK[2,3-d]e i J5v> 
-5-^;b)7^]7xz;i,]$lii7=K(1t^^ 1 
29)(106mg)£7^;U:77*£LTf#fco 

l H-NMR(200MHz,CDCl 3 ) 8 2.04(2H,br), 2.48(3 
H,s), 3.19(3H,s), 3.40-3.50(3H,m), 4.54(lH,br), 
6.46(1 H,d,J=8.6Hz), 6.80(1 H,d,J=7.8Hz), 7.16 
(lH,t,J=8.3Hz), 7.32-7.53(3H,m), 7.75(lH,d,J= 
7.0Hz), 7.85-7.94(lH,m), 8.03(lH,s+lH,br). 

IR(KBr)1653,1609,1557,1408,733cm 1 . 

[0157] 

mmm no 

2,8-v^^;U-7,8-vtKPt 0| JK[2,3.d]t°«J5v>- 
5(6H)-^->(307mg. 1.73mmol). 2-(4-7j:-)\,-\- 

;U*>»-**P«l(33mg)$h;H>(18mI)l=a 

e*«b£ 125 deg c -e 15 msmnuzo 

tefP^STK^h'J^ATKJS^Oml). 7K(20m 
l)Xtfffift£tt*(20ml)-eifc&U:o 
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J=l 1 .3, 4.7Hz ), 3.68 (1 H, t, J=3.8Hz ), 7.01 (1 H, d, 
J=2.2Hz ), 7.15 (1 H, td, J=7.3, 1.5Hz ), 7.19 (1 H, td, J=7.5, 
1 .6Hz ), 7.33 - 7.37 (1 H, m ), 7.59- 7.63 (1 H, m ), 7.78 (1 H, 
s ), 8.06 (1 H, br ), aliphatic NH has not done identification . 

IR(KBr) 1,601,155,915,241,456,143,514,061,339,741 cm 
<sup>-K/sup>. 

[0156] 

Working Example 1 29 
(Production of compound 1 29 ) 

N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) - 1 and 3 -benzene diamine melting 
(1 13 mg , 0.42mmol ) in THF (4.5 ml ), it added pyridine 
(0.050 ml ) and 3 -chlorobenzoyl chloride (0.065 ml ). 

mixture 1 .5 hours was agitated with room temperature . 

After adding ethylacetate ( 1 00 ml ) to reaction mixture , water 
(50 ml ) and you washedwith saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
*ethylacetate :methanol =85:15 ), 3 -chloro -N- it acquired [3 
- [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino ] phenyl ] benzoic acid amide 
(compound 129 ) (106 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 (2 H, br ), 2.48 (3 H, s ), 3.19 (3 H, s ), 3.40 - 3.50 (3 H, 
m ), 4.54 (1 H, br ), 6.46(1 H, d, J=8.6Hz ), 6.80 (1 H, d, 
J=7.8Hz), 7.16(1 H,t,J=8.3Hz), 7.32 -7.53 (3 H,m), 7.75 
(1 H, d, J=7.0Hz ), 7.85 - 7.94 (1 H, m ), 8.03(1 H, s+lH, br ). 

IR (KBr) 1,653,160,915,571,408,733 cm <sup>-K/sup>. 

[0157] 

Working Example 130 

(Production of compound 130 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (307 mg , 1.73mmol ), 2 - (4 -phenyl 
-1- piperazinyl ) aniline (1.10 g ) and the p-toluenesulfonic 
acid acid monohydrate (33 mg ) was mixed to toluene (18 
ml ). 

mixture 15 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 
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»a*«ET. H*U THF(8.0ml)lC* 

i «3i*int-*-hu^A*»a(i6ini)ai;BiB 

(1.73g)*iPxfco 

70 deg C Tf 6 B*IW«#Lfc. 

Oml)**lAfcft, 7k(100ml)&tfffiftfttt;k(50 
ml)-C*#Lfc. 

»»x*;u)-(?*l»U * &lcft||x^;u-S?^v 

-N-[2-(4-7i-^-l-t^7V-^)7i-;i/]-5,6 s 
7,8-xh7tKPt 0, JK[2 J 3-d]t 0, J^V>-5-T = > 
(ft^* 130)(334mg)£SKf|feeiiiL-C»fco 

mp 160- 162 deg C. 

5c*#*rfil C 25 H 30 N 6 -0.1H 2 O tLX 



Calcd:C,72.12;H,7.31;N,20.18. 

Found:C,72.00;H,7.34;N,20.21. 

, H-NMR(200MHz,CDCl 3 ) 5 2.04-2.07(2H,m), 
2.49(3H,s), 3.01-3.03(4H,m), 3.18(3H,s), 3.25 
(4H,br), 3.38-3.45(2H,m), 4.54(1 H,q,J=6.2Hz), 
4.88(1 H,d,J=7.4Hz), 6.73-6.97(5H,m), 7.08(2H, 
t,J=7.7Hz), 7.23-7.3 l(2H,m), 8.03(lH,s). 

IR(KBr)1597,1557,1505,1437,1422,1406,1325,l 
231,737cm' 1 . 

[0158] 

(its® 131 <Dm&)&nmm mats® 132 

2,8-v^;U-7 s 8-vtKPt°UK[2 > 3-d]t 0 U^v>- 
5(6H)-^>(370mg, 2.09mmol). 3-[(3-7z.S7z. 
x;U)XJlx7TX > iU]^Pt:7f->^x5 1 ;U(i.41g) 
Rtf p-h;UX>X;U7fx>^-7K?P 1 feJ(40mg)$h 
;UX>(30ml)lCS^*-&fco 

Sfttt* 125 deg CTf 14.5 B*|II]«#Lfco 

SJ£5S^*ilcft||xT;Ki00ml)$J!)nAfca, 

iaa*ii**^h | j'5A**a(20iiii). 7k(20m 

l)atflSlPfttt*(20ml)Tf|fc»Lfco 
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organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.73 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 * ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 2 and 8 -dimethyl -N- [2 
- (4 -phenyl -1- piperazinyl ) phenyl ] - 5,6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 130 ) (334 mg ) as pale yellow crystal . 

mpl60-162degC. 

elemental analysis values 

C<sub>25</sub>H<sub>30</sub>N<sub>6</sub>*0.1 
H<sub>2</sub>0 doing 

Calcd:C,72.12;H, 7.31 ;N, 20.18. 

Found:C, 72.00;H, 7.34;N, 20.21. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.04 - 2.07 (2 H, m ), 2.49 (3 H, s ), 3.01 - 3.03 (4 H, m ), 
3.18 (3 H, s ), 3.25(4 H, br ), 3.38 - 3.45 (2 H, m ), 4.54 (1 H, 
q, J=6.2Hz ), 4.88 (1 H, d, J=7.4Hz ), 6.73 - 6.97 (5 H, m ), 
7.08 (2 H, t, J=7.7Hz ), 7.23 -7.31 (2 H, m), 8.03 (1 H, s ). 

1R (KBr ) 1 5,97 1 ,557, 1 50,5 1 4,37 1 ,422, 1 40,6 1 3,25 1 ,23 1 ,737 
cm <sup>-K/sup>. 

[0158] 

Working Example 1 3 1 

(Production of compound 131 ) &Working Example 132 
(Production of compound 1 32 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (370 mg , 2.09mmol ), 3 - [ (3 
-amino phenyl ) sulfanyl ] ethyl propionate (1.41 g ) and the 
p-toluenesulfonic acid acid monohydrate (40 mg ) was mixed 
to toluene (30 ml ). 

mixture 14.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
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?B^»*sa-e 17 isiyia»Lfco 

7-fch>(4.0ml)£Jn*_, SSt 5 »|Ha#Lfco 



RJ6iB***affT. XfttU ft»x^Ki50 

ml)^iP^.fc^. *(50ml)Stff&Wdft*(20m 

2PTh^7*-(^**>*llx*JU=3:l-> 
2:1 — l:l-l:2-ft»X^;U)-C«»L. 3-[[3- 
[(2 f 8-S?>^;U-5 f 6,7 f 8-TrhTtKatf l JK[2,3-d]tr 

Pt°^->^X^;U(^b^tl 131)(104mg)£f|fe* 

Sfc*3-[[3-[(2,8-S/^5 t ;U-5,6 f 7,8-'Th i 5tKPbf 
l jK[2,3-d]t°'J5'y>-5--f;U)75ypxx;U]X;U 

132)(138mg) 

3-[[3-[(2,8-5/^;U-5,6,7 > 8-T'hTtKPbf l JK[2 > 
3-d]t 0| J^v>-5-^;U)75/]^xx;U]X7U7TX 
;i/]^Pt°^>^x^;u 

l H-NMR(200MHz,CDCl 3 ) 5 1.25(3H,t,J=7.1Hz), 
1.86-2.17(2H,m), 2.49(3H,s), 2.64(2H,t,J=7.5 
Hz), 3.15(2H,t,J=7.4Hz), 3.18(3H,s), 3.27-3.64 
(2H,m), 3.73-3.79(lH,m), 4.14(2H,q,J=7.2Hz), 
4.52(lH,br), 6.51(lH,dd,J=7.9,2.1Hz), 6.67(1H, 
t,J=1.8Hz), 6.74(1 H,d,J=7.4Hz), 7. 1 3(1 H,t,J=7. 
9Hz), 8.00(1 H,s). 

IR(KBr)1732,1590,1559,1520,1480,1408,1372,l 
327,1242,1196cm* 1 . 

3-[[3-[(2,8-v^;U-5,6,7,8-^h^tKPt°'JK[2, 
3-d]t 0| J5v>-5--r;U)7^ypxx;u]x;U*7yx 

;u]-i-^p/V— )i 

mpl47-150 deg C. 

Ttm^iU C 18 H 24 N 4 OS-0.6H 2 O tLX 



Calcd:C,60.85;H,7.15;N,15.77. 



2003-11-11 

ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the ethanol (20 ml ). 

sodium borohydride * (474 mg ) was added. 

mixture 1 7 hours was agitated with room temperature . 

Including acetone (4.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *2:l*l:l*l:2*ethylacetate ), 3 - it acquired [[3 - [ (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] ethyl propionate 
(compound 131 ) (104 mg ) as yellow oyl . 

In addition, 3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] 
sulfanyl ] - 1 -propanol (compound 132 ) (138 mg ) did 
recrystallization with ethylacetate -diisopropyl ether 
jpl 1 ,acquired as pale yellow crystal . 

3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] ethyl 
propionate 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .25 (3 H, t, J=7. 1 Hz ), 1 .86 - 2. 1 7 (2 H, m ), 2.49 (3 H, s ), 
2.64 (2 H, t, J=7.5Hz ), 3.15 (2 H, t, J=7.4Hz ), 3.18(3 H, s ), 
3.27 - 3.64 (2 H, m ), 3.73 - 3.79 (1 H, m ), 4.14 (2 H, q, 
J=7.2Hz), 4.52(1 H,br),6.51 (1 H, dd, J-7.9, 2.1Hz ), 
6.67(1 H, t, J=1.8Hz), 6.74(1 H, d, J=7.4Hz ), 7.13 (1 H, t, 
J=7.9Hz), 8.00(1 H, s). 

IR(KBr) 1732, 1590, 1559, 1520, 1480, 1408, 1372, 1327, 
1242 and 1 196 cm <sup>- K/sup>. 

3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] - 1 
-propanol 

mpl47-150degC. 

elemental analysis values 

C<sub> 1 8</sub>H<sub>24</sub>N<sub>4</sub>OS 
*0.6H<sub>2</sub>O doing 

Calcd:C, 60.85;H, 7.15;N, 15.77. 
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Found:C,60.79;H,6.79;N, 15.49. 

l H-NMR(200MHz,CDCl 3 ) <5 1.83-2.15(4H,m), 
2.49(3H,s), 3.01(2H,t,J=7.2Hz), 3.18(3H,s), 3.2 
9-3.54(2H,m), 3.76(2H,t,J=6.3Hz+lH,br), 4.52 
(lH,br), 6.49(lH,dd,J=7.7,1.9Hz), 6.66(lH,t,J= 
2.0Hz) 5 6.74(lH,d,J=7.6Hz), 7.12(lH,t,J=7.8H 
z), 7.99(lH,s), OH liWSLTl^ftLV 

IR(KBr)1591, 1557,1518,1478,1427,1408,1327c 
-i 

m . 
[0159] 

nmm 133 

(it£M 133 CDSit) 

2,8-v^;U-7 J 8-vtKPt 0| JK[2,3-d]t° l JSv>^ 
5(6H)-^->(368mg x 2.08mmol). 3-[(4-?x/*v 

^)U)7,^yr-)^]7- l J>(i.70g)&JS p-h/u 

X>X;U/tv>^-7Kftl ! fel(40mg)^h;UX>(20ni 

Jg^tt* 125 deg C TM8 B#|W«#Lfco 

S(6S^*l-ftill^^(100ml)*JPK.fca, 
fS*P^K7Km^K , J^ix7K^i$(20ml). 7K(20m 
l)&i;ia»d**(20ml)-ei*jfLfc o 



»JK**ET. BifcU J£it£x*/-;U(20ml) 

7K^1b*^^h , J^A(157mg)^il]^fco 
S«M«£a-C 17 RIHiatfLfco 
7*h>(4.0mI)£iJDiu MSTf 5 #IH«#Lfc 0 



ml)SJPAfcft, *(50ml)ai;ttSlft**(20m 

i)-e**Lfco 

^PVh^7-f— (^*-y->«l|X^iU=2:l — 
l:2)^fflSL.2,8-v>^;U-N-[3-[(4-37xy+v 

^^;u)x;u7r— ;u]^x— ;u].5,6,7,8--rh^tK 

□ e>JK[2 f 3-d]eU5S?>-5-T5>(ft^* 133X1 
53mg&*Jtfi*^U£LT*fc. 

l H-NMR(200MHz,CDCl 3 ) 5 1.82-2. 14(6H,m), 
2.49(3H,s), 2.98(2H,t,J=6.7Hz), 3.17(3H,s), 3.2 
3-3.5 l(2H,m), 3.73(lH,br), 3.97(2H,t,J=5.7Hz), 
4.50(lH,br), 6.48(lH,dd,J=8.0,2.2Hz), 6.63(1 
H,t,J=1.8Hz), 6.71(lH,dt,J=7.8,0.8Hz), 6.84-6.9 
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Found:C, 60.79;H, 6.79;N, 15.49. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.83-2.15 (4 H, m ), 2.49 (3 H, s ), 3.01 (2 H, t, J=7.2Hz ), 
3.18 (3 H, s ), 3.29 - 3.54(2 H, m ), 3.76 (2 H, t, J=6.3Hz 
+1H, br), 4.52(1 H, br), 6.49(1 H, dd, J=7.7 3 1.9Hz), 6.66 
(1 H, t, J=2.0Hz), 6.74(1 H, d, J=7.6Hz), 7.12(1 H, t 5 
J=7.8Hz ), 7.99 (1 H, s ), the OH has not done identification . 

IR(KBr) 1591, 1557, 1518, 1478, 1427, 1408 and 1327 cm 
<sup>-l</sup>. 

[0159] 

Working Example 133 

(Production of compound 133 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (368 mg , 2.08mmol ), 3 - [ (4 
-phenoxy butyl ) sulfanyl ] aniline (1 .70 g ) and the 
p-toluenesulfonic acid acid monohydrate (40 mg ) was mixed 
to toluene (20 ml ). 

mixture 18 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the ethanol (20 ml ). 

sodium borohydride * (157 mg ) was added. 

mixture 17 hours was agitated with room temperature . 

Including acetone (4.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2: 1 *1 :2 ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenoxy butyl ) 
sulfanyl ] phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 133 ) 
(153 mg ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .82 - 2.14 (6 H, m ), 2.49 (3 H, s ), 2.98 (2 H, t, J=6.7Hz ), 
3.17 (3 H, s ), 3.23 - 3.51(2 H, m ), 3.73 (1 H, br ), 3.97 (2 H, 
t, J=5.7Hz ), 4.50 (1 H, br ), 6.48 (1 H, dd, J=8.0, 2.2Hz ), 
6.63 (1 H, t, J=1.8Hz ), 6.71 (1 H, dt, J=7.8, 0.8Hz ), 6.84 - 
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5(3H,m), 7.11(lH,t,J=7.9Hz), 7.20-7.30(2H,m), 
8.00(lH,s). 

IR(KBr) 1 590, 1 559, 1 520, 1 497, 1 476, 1 424, 1 4 
06,1339,1325,1244,756,693cm" 1 . 



[0160] 

mmm 134 

(it-Sty 134<D»JS) 

2,8- v> *;U-7,8- v t KP tf U K[2,3-d] t° 'J 5 
5(6H)-^->(299mg, 1.69mmol), 4-(2-7 7 S/X^ 
;U)^>-tf>X;U/tx>75K(507mg)&t; p-h^UX 
>X;U7tC/ft-*W*(32mg)£HUX>(35ml) 

125 deg C 7? 15.5 B#P B 1H}f Lfco 

JK(E©Jtfr^iI^ofcfcft, x£y— ;U(15ml) 
ftlB5L. 125 deg CT*25 B*[H|fli#Lfco 

St6ffi**lcfti|x^;U(i00ml)S*PAfca. 
fiftft»***h^A7K»*(20ml). 7K(20m 
l)Rt/ffiftftffi*(20ml)-e»»Lfco 



**ft*^*+h'J^A(l28mg)SiPAfco 

a*«B*ssa-e 20 B*ra«#Lfc 0 

7^h>(2.0ml)£Jn* s MSt* 5 »IB«#Lfc. 



J5(&E£«!I*«ET. SMIL* »»x^;u(ioo 
rol)£iH*.fcft* *(50ml)ai;ta*P**7k(30ni 

f;k^^^=8:i)-eiIL, £blcp|gx^ 
^-eS^ 0 B B ^fft^.4-[2-[(2,8-v/T;U-5,6,7,8- 
xh^tKPt o, JK[2,3-d]t 0 'JSv>-5--r^)T^/] 
X^;U]K>Hf>x;U7|C/7SK(ft*» 134)(185 
mg)£3«lfeteafcLT»fc 0 



mp 169-1 72 deg C. 

5c*#Wffi C 17 H 23 
N 5 O 2 S-0.25H 2 O <tL 

r 



6.95(3 H, m ), 7. 1 1 (1 H s t, J=7.9Hz ), 7.20 - 7.30 (2 H, m ), 
8.00(1 H,s). 

IR (KBr ) 

1 ,590, 1 55,9 1 5,20 1 ,497, 1 47,6 1 4,24 1 ,406, 1 33,9 1 3,25 1 ,244,756,693 
cm <sup>-K/sup>. 

[0160] 

Working Example 134 

(Production of compound 1 34 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (299 mg , 1 .69mmol ), 4 - (2 
-aminoethyl ) [benzensuruhonamido ] (507 mg ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (35 ml ). 

mixture 15.5 hours was agitated with 125 deg C. 

Because advance of reaction is slow, 25 hours it agitated with 
125 deg C including ethanol (15 ml ). 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (1 5 ml ). 

sodium borohydride * (128 mg ) was added. 

mixture 20 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ), water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic : ethylacetate 
*ethylacetate imethanol =8:1 ), furthermore did 
recrystallization with ethylacetate , 4 - it acquired [2 - [ (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] ethyl ] [benzensuruhonamido ] 
(compound 134 ) (185 mg ) as pale yellow crystal . 

mpl69-172degC. 



elemental analysis values 

C<sub>17</sub>H<sub>23</sub>N<sub>5</sub>O<sub>2</sub>S*0.25H<sub>2</sub>O 
doing 



Calcd:C,55.79;H,6.47;N,19.14. 



Calcd:C, 55.79;H, 6.47;N, 19.14. 
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Found:C,55.80;H,6.48;N,19.19. 

'H-NMR(300MHz,CDCl 3 ) <5 1.83-1.89(2H,m), 
2.44(3H,s), 2.82-2.88(2H,m), 2.91-2.99(2H,m), 
3.14(3H,s), 3.23(lH,dt,J=12.0,4.5Hz), 3.53(1 
H,ddd,J=12.6,9.3,5.6Hz), 3.66(1 H,t,J=4.1Hz), 5. 
17(2H,br), 7.34(2H,d,J=8.4Hz), 7.64(lH,s), 7.8 
5(2H,d,J=8.7Hz), NH fif^LTl^lV 

lR(K£r)1601, 1559,1524,1408,1335,1 159cm 1 . 



[0161] 

mmm 135 

(it^ty 135<Dg{ii) 

2,8-v>^^-7,8-vtKPt O| JK[2,3-d]t 0, J^v>- 
5(6H)-^>(195mg. l.lOmmol), 3-(v^P'\*v 
)\s**i/)T^)y{?>\5mg)JSiTS p-Ml-X^TJL, 
7fx>K-7KlQ%(21mg)^h>iUX>(l lml)IC;g£ 

S^«B* 125 deg CC40.5 ^H^L/co 

SltS^ttlCft|ftx^jU(100ml)*JlP5Lfcft, 
fiSftKK7KS^-h , J^A7KJ§iS(20ml), 7K(20m 
l)&l/fifPftifi7K(20ml)T?ifc5*Lfco 



vTyh'JtKP^^h'J^A(138mg)St;P 
i£(0.20ml)£in*_fc o 

a«tt»fl-e 19 ftffflj* nUz 0 

7^h>(2.0ml)£jQ*_, Mffl-P 5 #|H»#Lfco 



ml)*JmK.fc*. 7K(50ml)St/t&fi]diM7K(30m 
*«E*«ET, SSL, 

ff^x^;U)-effi§JU N-[3-(v^7P^+v;U^ 
+vpxx;U]-2,8-v^^>/U-5,6,7,8^h^tKP 
lf'JK[2 f 3-d]eU5S?>-5-75>«b** 135X73 
mg)£Stfe7^U77X<!:LTf#fco 

, H-NMR(200MHz,CDCl 3 ) 5 1.24-1. 58(6H,m), 
1.78-1.80(2H,m), 1.91-2.16(4H,m), 2.49(3H,s), 
3.18(3H,s), 3.25-3.36(lH,m), 3.43-3. 52(1H, 
m), 3.2-3.6(lH,br), 4.16-4.24(lH,m), 4.51(lH,t, 
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FoundrC, 55.80;H, 6.48;N, 19.19. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .83 - 1 .89 (2 H, m ), 2.44 (3 H, s ), 2.82 - 2.88 (2 H, m ), 
2.91 - 2.99 (2 H, m ) f 3.14 (3 H, s ), 3.23 (1 H, dt, J=12.0, 
4.5Hz ), 3.53 (1 H, ddd, J=12.6, 9.3, 5.6Hz ), 3.66 (1 H, t, 
J=4.1Hz ), 5.17 (2 H, br ), 7.34 (2 H, d, J=8.4Hz ), 7.64 (1 H, 
s ), 7.85(2 H, d, J=8.7Hz ), NH has not done identification . 

IR(KBr) 1601, 1559, 1524, 1408, 1335 and 1159 cm 
<sup>-K/sup>. 

[0161] 

Working Example 135 

(Production of compound 135 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (195 mg , l.lOmmol ), 3 - 
(cy clohexy loxy group ) aniline (315 mg ) and the 
p-toluenesulfonic acid acid monohydrate (2 1 mg ) was mixed 
to toluene (11 ml). 

mixture 40.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (138 mg ) and acetic acid (0.20 
ml ) was added. 

mixture 1 9 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*ethylacetate ), N- [3 - (cyclohexyloxy group ) phenyl ] - 
2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 135 ) (73 mg ) as 
yellow amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24- 1.58 (6 H,m), 1.78 - 1.80 (2 H,m), 1.91 -2.16(4 H, 
m ), 2.49 (3 H, s ),3.18 (3 H, s ), 3.25 - 3.36 (1 H, m ), 3.43 - 
3.52 (1 H, m ), 3.2 - 3.6 (1 H, br ), 4.16 - 4.24 (1 H, m ),4.51 
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J=4.4Hz), 6.23-6.33(3H,m), 7.08(1 H,t,J=8.3Hz), 
8.00(lH,s). 

IR(KBr)2934,2857,1601,1559,1516,1495,1406,l 
339,1198,1161cm- 1 . 

[0162] 

mmm ne 

«b** 136 <DWM) 

3-[[3-[(2,8-v^;i/-5,6,7,8-^h7tKPt°UK[2, 
3-d]e'J5i/>-5-fJU)75ypx^;U]X;U7T- 
;U]^Pt°:f >S£x^;U(92mg, 0.24mmol)£ TH 
F-^y-;U(2:U 3.0ml)(CJS»*-B". 1 *1S7K5£ 
<b±h'J^A*J6?S(1.0ml)*a]*fco 

Ri6ffl*»*ftifc-e*aLfcii, met. mm 

ft»±^;K50ml)Xi;*«O7K*JlPS.fco 

»a*«ET. Bi U 3-[[3-[(2,8-v^U-5,6, 
7,8-iFh^tKPt 0| jK[2,3-d]t 0| J^v>-5--r;U)7 

136X74mg)£7^?7X<t:LTf#fco 

l H-NMR(200MHz,CDCl 3 ) d 2.02-2.05(4H,m), 
2.52(3H,s), 2.58(2H,t,J=7.0Hz), 3.1 l(2H,t,J=7.0 
Hz), 3.23(3H,s), 3.50(1 H,br), 4.49(lH,br), 6.46 
(lH,d,J=8.0Hz), 6.69-6.7 l(2H,m), 7.05(lH,t,J= 
8.1Hz), 8.03(lH,s), C0 2 H l4HJgLTl*<SlV 

[0163] 

mmm 137 

(it£ty 137<D»ig) 

2 s 8-S/^;U-7 > 8-S?tKPtfUK[2 > 3-d]tfU5S?>- 
5(6H)-7T>(298mg, 1.68mmol). 3-(2-^P tK^V 
Xh4rV)7^U>(1.26g)Sl/ p-h;UX>X;U7tN 
>^-7K?P%(32mg)^K;UX>(l 7ml)IC;g££ 

125 deg C V 19.5 B#lfflflM*Lfc 0 
RfSa^«SlcftKx^;u(iooml)S»i^fc». 

ISSl^^7K*1-hU r i'A7Kj§^(20ml), 7K(20m 
l)aiXffilPfttfc*(20ml)-e3fe»Lfco 
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(1 H, t, J-4.4Hz ), 6.23 - 6.33 (3 H, m ), 7.08 (1 H, t, 
J=8.3Hz), 8.00(1 H,s). 

JR(KBr)2934, 2857, 1601, 1559, 1516, 1495, 1406, 1339, 
1 198 and 1 161 cm <sup>-K/sup>. 

[0162] 

Working Example 136 
(Production of compound 136 ) 

3 - Melting [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] 
sulfanyl ] ethyl propionate (92 mg , 0.24mmol ) in THF 
-methanol (2: 13.0 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (1.0 ml ). 

mixture overnight stirring was done with room temperature . 

After neutralizing reaction mixture with acetic acid , under 
vacuum , itconcentrated. 

ethylacetate (50 ml ) and water of trace was added. 

It dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 3 - it acquired [[3 - [ (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] propanoic acid 
(compound 136 )(74 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.02 - 2.05 (4 H, m ), 2.52 (3 H, s ), 2.58 (2 H, t, J=7.0Hz ), 
3. 1 1 (2 H, t, J=7.0Hz ), 3.23 (3 H, s ), 3.50(1 H, br ), 4.49 (1 
H, br ), 6.46 (1 H, d, J=8.0Hz ), 6.69 - 6.71 (2 H, m ), 7.05 (1 
H, t, J=8.1Hz ), 8.03 (1 H, s ), CO<sub>2</sub>H hasnot 
done identification . 

[0163] 

Working Example 137 

(Production of compound 137 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (298 mg , 1 .68mmol ), 3 - (2 
-propoxy ethoxy ) aniline (1 .26 g ) and the p-toluenesulfonic 
acid acid monohydrate (32 mg ) was mixed to toluene (17 
ml). 

mixture 19.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 
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5/7yHJtKP*^BI+HJ^A(211mg)fttfB 
K(0.50ml)£ft]K.fco 

a«tt«sa-e 14 ftmmnLtzo 

SJKffi^tfcSaET. SHU »Kx^^(i50 
(25ml)2SLi;ft*P4**(25ml)-CJjt*Lfco 

^P^7h^^>r-(^^>:KKi : ? 1 ^=2:l^ 

□7K**>xh*5/px-JU]-5 f 6 f 7,8-xh7tKP 
t 0| JK[2,3-d]t 0, J5v>-5-75>«b^ 137)(430 
mg)£»fe*>OU£LT»fco 

, H-NMR(200MHz,CDCl 3 ) 5 0.93(3H,t,J=7.5Hz), 
1.63(2H,sextet,J=7.2Hz), 1.90-2. 19(2H,m), 2.4 
9(3H,s), 3.18(3H,s), 3.26-3 .47(2H,m), 3.49(2H, 
t,J=7.0Hz), 3.68(1 H,d,J=6.6Hz), 3.77(2H,t,J=5. 
0Hz), 4.10(2H,t,J=4.8Hz), 4.51(lH,q-like), 6.26 
-6.34(3H,m), 7.09(1 H,t,J=8.5Hz), 8.01(lH,s). 

IR(KBr)1599,1559,1518,1424,1406,1200,l 165,1 
125cm' 1 . 

[0164] 

(it$m 138 (DSjfi) 

2,8-v^^-7 J 8-vtKPt 0| JK[2,3-d]t° , J5v>- 
5(6H)-^->(295mg, 1.66mmol), l-(2-75/^x 
-JU)-4-(4-^PP7x-;U)-4-bf^«J^/— ;U(2.0 
2g)SlX p-h;L/X>X;U7fx>^-7K*P^(32mg) 
£hJlxX>(20ml)IC;g£$i±fc o 

125 deg C-e27B*™«#Lfco 

RJSa**lcBI|x^;U(l00ml)tlD5lfcll. 
fi&fO^K*m^h'J^A7K}§?«(20ml), 7K(20m 
I)fttflWP***(20ml)-eft»Lfc. 



*»**et*«su»3Is ™F(iomi)icjs 

1 «S*IMb+hU^A*»*(16ml)ai;SIB 
(1.66g)*iB*.fc. 

salts 70 deg ct6 mamwLtzo 

Oml)Sa]X.fctt, 7K(50ml)&tfffifn;fti£7K(30 
ml)"Cft*Lfc 0 
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cyano tri hydro sodium borate (211 mg ) and acetic acid (0.50 
ml ) was added. 

mixture 1 4 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),saturated sodium bicarbonate * aqueous 
solution (25 ml ) and it washed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*ethylacetate ), 2 and 8 -dimethyl -N- [3 - (2 -propoxy 
ethoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired 
[2 and 3 -d ] pyrimidine -5-amine (compound 137 ) (430 mg ) 
as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
0.93 (3 H, t, J-7.5Hz ), 1 .63 (2 H, sextet, J=7.2Hz ), 1 .90 - 
2.19 (2 H, m ), 2.49 (3 H, s ), 3.18 (3 H, s ), 3.26- 3.47 (2 H, 
m ), 3.49 (2 H, t, J=7.0Hz ), 3.68 (1 H, d, J=6.6Hz ), 3.77 (2 
H, t, J-5.0Hz ), 4.10 (2 H, t, J=4.8Hz ), 4.51 (1 H, q-like ), 
6.26 - 6.34(3 H, m ), 7.09 (1 H, t, J=8.5Hz ), 8.01 (1 H, s ). 

IR(KBr) 1599, 1559, 1518, 1424, 1406, 1200, 1165 and 
1125 cm <sup>-K/sup>. 

[0164] 

Working Example 138 

(Production of compound 138 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (295 mg , 1 .66mmol ), 1 - (2 -amino 
phenyl ) - 4 - (4 -chlorophenyl ) - 4 -piperidinol (2.02 g ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (20 ml ). 

mixture 27 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(10ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.66 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 
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*nvh^?*-(^*-*>:ft»x*;U=3:l-» 

^nif;ux— x^riilSfi*m^4-(4-$an 

t 0, jK[2,3-d]t°'J5v>-5--r^)7^/]7x-^]-4- 
t°^'Jvy-;mb^^ 138)(157mg)£fcfeeS 



mpl91-193 deg C. 

5c*#flHl C 26 H 30 ClN 5 O-0.33H 
2 0<tLT 



organic layer was dried with anhydrous sodium sulfate . 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 4 - (4 -chlorophenyl ) - 1 
- [2 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ) amino ] phenyl ] - 4-piperidinol it 
acquired (compound 138)(157 mg)as colorless crystal . 

mpl91-193deg C. 



elemental analysis values 

C<sub>26</sub>H<sub>30</sub>ClN<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,66.45;H,6.58;N,14.90. 

Found:C,66.58;H,633;N,14.61. 

1 H-NMR(200MHz,CDCl 3 )<5 1.60(1 H,br), 1.79- 
2.17(6H,m), 2.49(3H,s), 2.90-2.95(2H,m), 3.05 
-3.19(2H,m), 3.19(3H,s), 3.41(2H,t,J=5.7Hz), 
4.55(1 H,q,J=7.0Hz), 4.84(1 H,d,J=7.2Hz), 6.72- 
6.79(2H,m), 7.06(1 H,t,J=7.7Hz), 7.16(lH,d,J=8. 
2Hz), 7.31(2H,d,J=8.4Hz), 7.45(2H,d,J=8.4Hz), 
8.02(lH,s). 

IR(KBr)1597,1557 ) 1509,1435,1406 > 735cm* 1 . 
[0165] 

mmm m 

(itSVn 139 ©Sit) 

2,8-v>^;i/-7,8-vtKPt°UK[2,3-d]t°U£v>- 
5(6H)-7|->(296mg % 1.67mmol). 2-(l,3-'0 % /T 
T % J—)\,-2-<()\,*?)],)7-*JWkm)&lf p-h 
;UX>X;U7tx>^-7KfP^(32mg)$h;UX>(17 
ml)lC;I££l±fc 0 

?S£^£ 125 deg CT'29.5 *HB«tfLfco 

SSSS^«BfCft»X^;U(100ml)SJllK.fctt, 
ftft&M&M+h*)<5<Lft%fo(20m\) % 7K(20m 
l)»tfffifn<fcffi7K(20ml)T?a&Lfco 



i/7/h l JtKP^K±h l J^A(210mg)&t;W 
®(0.50ml)^iP^fco 



Calcd:C, 66.45;H, 6.58;N, 14.90. 
FoundrC, 66.58;H, 6.33;N, 14.61. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .60 (1 H, br ), 1 .79 - 2.1 7 (6 H, m ), 2.49 (3 H, s ), 2.90 - 
2.95 (2 H, m ), 3.05 -3.19 (2 H, m ), 3.19 (3 H, s ), 3.41 (2 H, 
t, J=5.7Hz ), 4.55 (1 H, q, J=7.0Hz ), 4.84 (1 H, d, J=7.2Hz ), 
6.72 - 6.79 (2 H, m ), 7.06 (1 H, t, J=7.7Hz ),7.16 (1 H, d, 
J-8.2Hz ), 7.3 1 (2 H, d, J=8.4Hz ), 7.45 (2 H, d, J=8.4Hz ), 
8.02(1 H,s). 

IR(KBr) 15,971,557,150,914,351,406,735 cm 
<sup>-l</sup>. 

[0165] 

Working Example 139 

(Production of compound 1 39 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (296 mg , 1 .67mmol ), 2 - (1 and 3 
-benzothiazole -2- yl methyl ) aniline (total amount ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 29.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (210 mg ) and acetic acid (0.50 
ml ) was added. 
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kj£se^**»et* siiu mm^H^o 

(50ml)ai;fiftft**(30ml)-C?ft»Lfco 

$P^h^7*-(^*tf>:ft»i^U=3:l-> 
3:l-2:l-l:l)-e«»U $b(C^X^U-v^ 

v^ne;ux-f-;b-eillsa*fTt\N-[2.[(i > 3- 

i-;U]-2,8-S/^;U-5,6,7,8-T-h5tKPbf , JK[2 > 
3-d]t 0| J5v>-5-7S>(lb£ft 139)(25mg)£& 
fel»£LT*fc. 

m P 157-158 deg C. 

l H-NMR(300MHz,CDCl 3 )<5 1.71-1. 80(lH s m), 
2.05-2.1 3(1 H,m), 2.35(3H,s), 2.77(3H,s), 3.07- 
3.12(lH,m), 3.23(1 H,td,J=ll. 7,3 .OHz), 4.56(1H, 
d,J=13.8Hz), 4.61(lH,br), 4.83(lH,d,J=13.8Hz), 
5.18(lH,d,J=6.6Hz), 6.70(lH,t,J=7.4Hz), 6.79 
(lH,d,J=8.1Hz), 7.16-7.37(5H,m), 7.69(lH,d,J= 
7.5Hz), 7.98(1 H,s). 

IR(KBr) 1 60 1 , 1 559, 1 520, 1 454, 1 427, 1 404, 1312,1 
005,754,727cm' 1 . 



[0166] 

(ft** 140 ©Sat) 

2,8-v^;U-7,8-vtKPe«JK[2,3-d]t 0, J5v>- 
5(6H)-7|->(297mg, 1.68mmol). 3-75/-N-(3-2 

□p^i-;u)SJ&S»75K(i.03g)at; p-Hu 

X>X;U7t%>»-*«l*(32mg)Sh;UX>(17m 

;S£^£ 125 deg C -e 24 B*IH«#Lfco 

SJ6JE**lCft»X^;K150ml)SJOAfc«. 
fi&ft^K7K^^h'J^A7K?§?«(25ml). 7K(25m 
l)»i;fifDft*fi*(20nil)-eaJ*Lfco 



*«*aET, ssl. «as>^y-;b(20mi) 

v7/h'JtKP/t^^h , J^A(211mg)S^ 
^(0.25ml)£JlD*_fco 

s***Ma-e 1.5 »iBfli#Lfco 



mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),saturated sodium bicarbonate * aqueous 
solution (50 ml ) and it washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *ethylacetate and basic rhexane :ethylacetate =3:1 
•2:1*1:1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [2 - [ (1 and 3 -benzothiazole -2- 
yl sulfanyl ) methyl ] phenyl ] - 2 and 8-dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 1 39 ) (25 mg ) as colorless crystal . 

mpl57-158deg C. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.71 - 1.80(1 H,m) 5 2.05 -2.13 (1 H,m),2.35(3 H, s ), 
2.77 (3 H, s ), 3.07 -3.12 (1 H, m ), 3.23 (1 H, td, J=l 1.7, 
3.0Hz ), 4.56 (1 H, d, J=13.8Hz ), 4.61 (1 H, br ), 4.83 (1 H, 
d, J=13.8Hz ), 5.18 (1 H, d, J=6.6Hz ), 6.70 (1 H, t, J=7.4Hz ), 
6.79(1 H, d, J=8.1Hz ), 7.16 - 7.37 (5 H, m ), 7.69 (1 H, d, 
J=7.5Hz), 7.98(1 H,s). 

IR (KBr) 

16,011,559,152,014,541,427,140,413,121,005,754,727 cm 
<sup>-K/sup>. 

[0166] 

Working Example 140 

(Production of compound 1 40 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (297 mg , 1 .68mmol ), 3 -amino -N- 
(3 -chlorophenyl ) benzoic acid amide (1 .03 g ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (1 50 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (20 ml ). 

cyano tri hydro sodium borate (211 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 1 .5 hours was agitated with room temperature . 
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ml)£Jnilfcfc. *(100ml)ai;ftfPft^*(50 
ml)-C3jfe#Lfc 0 

^P7h^-(^>:ftlif;i/=l:H 
W»X5 1 ^-Rilx^jU:X^y-^U=20:l)'ClB 
SLs N-(3-<7P P^x-;U)-3-[(2,8- v^U-5,6, 

5y]*jeiS»75K«k^* 140)(323mg)£Hfe 



Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (200 ml ) } water (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol -20:1 ), N- (3 
-chlorophenyl ) - 3 - it acquired [ (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
benzoic acid amide (compound 140 ) (323 mg ) as yellow 
amorphous . 



Ttmfttirm C 22 H 22 C1N 5 0-1.25H 
2 OtLX 



elemental analysis values 

C<sub>22</sub>H<sub>22</sub>ClN<sub>5</sub>0* 1 .25H<sub>2</sub>0 
doing 



Calcd:C,61.39;H,5.74;N,16.27. 

Found:C,61.34;H,5.75;N,16.20. 

1 H-NMR(200MHz,CDCl 3 ) 5 2.04-2.1 l(2H,m), 
2.47(3H,s), 3.20(3H,s), 3.45-3.49(2H,m), 4.12 
(lH,d,J=7.0Hz), 4.62(lH,q,J=6.2Hz), 6.82(1H, 
d,J=8.0Hz), 7.08-7. 14(2H,m), 7.22-7.3 l(3H,m), 
7.49(lH,d,J=7.6Hz), 7.82(lH,t,J=1.8Hz), 7.89 
(lH,s), 8.12(lH,s). 

[0167] 

mmm hi 
(it^ty hi <nm&) 

2,8-V>^;U-7,8-vtKPt°Uhl2>d]t 0| J5v>- 
5(6H)-7f->(292mg, 1.65mmol). 3-[(l,3-K>7 
5 1 7V r ->/U-2--r;U)X;U7T^;U]7- , J>(1.28 
g)AXf p-h^X>^;U7h>|ft-7Kft«l(31mg)S 
h;UX>(17ml)IC;l^^i±fco 

125 deg C V 23.5 ftfH«#Lfco 

SJ£S^»fCft||x^;U(100ml)Sftlxfcft, 
l&WK^7K^^h [ J^A7K^^(25ml), 7K(25m 
l)atfi&ftfttt*(20ml)-CSJt*Lfco 

v7yh I JtKP^^h I J r !7A(207mg)Si;p 
it(0.25ml)£*[]*fco 

m&to&m&v 1.5 B#iH«#Lfco 

ml)£fln*_fc&, 7K(75ml)St;iS?a6^7K(50m 

i)-eft*Lfc. 



Calcd:C,61.39;H,5.74;N, 16.27. 
Found:C,61.34;H,5.75;N, 16.20. 

<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 - 2.1 1 (2 H, m ), 2.47 (3 H, s ), 3.20 (3 H, s ), 3.45 - 3.49 
(2 H, m ), 4.12(1 H, d, J=7.0Hz ), 4.62 (1 H, q, J=6.2Hz ), 
6.82 (1 H, d, J=8.0Hz ), 7.08 - 7.14 (2 H, m ), 7.22 - 7.3 1 (3 
H, m ), 7.49 (1 H, d, J=7.6Hz ), 7.82(1 H, t, J=l .8Hz ), 7.89 (1 
H,s), 8.12(1 H,s). 

[0167] 

Working Example 141 

(Production of compound 141 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (292 mg , 1 .65mmol ), 3 - [ (1 and 3 
-benzothiazole -2- yl ) sulfanyl ] aniline (1.28 g ) and the 
p-toluenesulfonic acid acid monohydrate (31 mg ) was mixed 
to toluene (17 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (207 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 1.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ), water (75 ml ) and it washed with 
saturated saline (50 ml ). 
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V^Pt°;UX-^UT*S^^*m\N-[3-[(l,3- 
'Ol/f 7V r -;U-2--T^)X;U7T-i'l/]^xZi 

t° 'J 5S»-5-T5>«b^!Bg 1 4 1 )(84mg)£*8Sfe^ 
mp 168- 170 deg C. 

, H-NMR(200MHz,DMSO-d 6 ) 5 1 .91-1 .99(2H, 
m), 2.42(3H,s), 3.17(3H,s), 3.52(2H,br), 4.70(1 
H,br), 6.38(1 H,d,J=8.0Hz), 6.92-7.01 (2H,m), 7. 
10(lH,s), 7.28-7.49(3H,m), 7.84(1 H,d,J=8.0H 
z), 7.93-7.96(2H,m). 

[0168] 

mmm 142 

(«tb*ft 142 (DSii) 

3-[(2 J 8-v^;U-5 > 6,7,8-^h7tKPt° , jK[2,3-d] 
tf'J5i?>-5--<^)75/^xy^U(50mg, 0.185 
mmol).4-(^Pn^;i/)-3,5-5?^;U^V3j-+-y- 
y-;i/(32mg)Si;^K* , J r !7A(38mg)^ DMF 
(3.5ml)[Z;I££tK 3 BIH«i*Lfco5 

J£a****ffiT. SffiU f^x^U(30ml) 
^iP^fc^, *(10ml)»tfffiftftffl*(10ml)-e 

*5A2nvh*W^**>:Bfllx*;b= 

1 :2^mftX7;U)T*|iaL. 2,8-v>^;U-N-[3- 
[(3 J 5-S?y5 L JI/-4--fV**-y-l/UJU)>h*S/]7i 
-;i/]-5,6,7,8-^h7tKPt 0, JK[2,3-d]t 0| J5v>- 
5-75>(1t^^3 142)(68mg)£7^U77X£L 
r#fc 0 1 H-NMR(300MHz > CDCl 3 ) 5 1.89-2.18(2 
H,m), 2.29(3H 9 s), 2.40(3H,s), 2.48(3H,s), 3.17 
(3H,s), 3.32(lH,dt,J=12.6,5.0Hz), 3.47(lH,ddd,J 
=12.9,9.6,3.6Hz), 3.81(lH,br), 4.52(lH,brs), 4. 
75(2H,s), 6.25(lH,t,J=2.3Hz), 6.32-6.38(2H,m), 
7.14(1 H,t,J=8. 1 Hz), 8.00( 1 H,s).IR(KBr) 1 597, 1 
559,1520,1495,1424,1406,1339,1188,1161cm* 1 .] 



[0169] 
HJSflJ 143 
(itSty 143 dOHfi) 

2 5 8-v>^;U-7,8-vtKPt°Uhl2,3-d]t°'J5v>- 
5(6H)-^>(299mg. 1.69mmol). 3-[(4-"7x~;U- 

i,3-^7y-;u-2--r;u)x;u-7r-;u]T-U>(8 

40mg)&t/ p-h;UX>X;U^>K-7KlP*l(32m 
g)^h;L,x>(32ml)|C;g^$#fco 



2003-11-11 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did N- [3 - [ (1 
and 3 -benzothiazole -2- yl ) sulfanyl ] phenyl ] - 2and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , [2 
and 3 -d ] pyrimidine -5-amine (compound 141 ) (84 mg )as 
colorless crystal . 

mpl68-170deg C. 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 1.91 - 1.99 (2 H, m ), 2.42 (3 H, s ), 3.17 
(3 H, s ), 3.52 (2 H, br ), 4.70 (1 H, br ), 6.38(1 H, d, 
J=8.0Hz ), 6.92 - 7.01 (2 H, m ), 7.10 (1 H, s ), 7.28 - 7.49 (3 

H, m ), 7.84 (1 H, d, J=8.0Hz ), 7.93 - 7.96 (2 H, m ). 

[0168] 

Working Example 142 
(Production of compound 142 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (50 mg , 0.1 85mmol ), 4 
- (chloromethyl ) - 3 and 5 -dimethyl isoxazole (32 mg ) and 
mixing potassium carbonate (38 mg ) to DMF (3.5 ml ), 3 
-day period it agitated with room temperature . Under 
vacuum , it concentrated reaction mixture , after adding 
ethylacetate (30 ml ), water (10 ml ) and it washed with 
saturated saline (10 ml ). organic layer was dried with 
anhydrous sodium sulfate . Under vacuum , it removed 
solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:2*ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (3 and 5 
-dimethyl -4- isooxazolyl ) methoxy ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 142 ) (68 mg ) as amorphous . 
<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 89-2.18 (2 H, m ), 2.29 (3 H, s ), 2.40 (3 H, s ), 2.48 (3 H, 
s ), 3.17 (3 H, s ), 3.32(1 H, dt, J=12.6, 5.0Hz ), 3.47 (1 H, 
ddd, J=12.9, 9.6, 3.6Hz ), 3.81 (1 H, br ), 4.52 (1 H, brs ), 
4.75 (2 H, s ), 6.25 (1 H, t, J=2.3Hz ), 6.32 - 6.38 (2 H, m ), 
7.14(1 H,t, J=8.1Hz), 8.00(1 H,s).IR(KBr) 1597, 1559, 
1520, 1495, 1424, 1406, 1339, 1 188and 1 161 cm 
<sup>-l</sup>. ] 

[0169] 

Working Example 143 

(Production of compound 143 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (299 mg , 1.69mmol ), 3 - [ (4 
-phenyl -1,3- thiazole -2- yl ) sulfanyl ] aniline (840 mg ) and 
the p-toluenesulfonic acid acid monohydrate (32 mg ) was 
mixed to toluene (32 ml ). 
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125 deg C T?23 mffiMWLtz* 

fiJ6jB**lC»»I^;U(100ml)SJO*fctt, 
ttfnftli**+hU^A*»j*(25inl)»#(25m 
l)St;iSlD^^7k(20ml)-e^;fLfc o 



*>Tyh'JtKP7h^K^HJ^A(212mg)atfW 
§g(0.25ml)£fiP;tfc o 

JISHMST* 3 ftlHISMtLf::. 

»»**ET, SSL. »at*>'J*y;U*5A 
£ P7K^^-r-(^^+»->:K^xT;U=2: 1 - 
Sllf;i/)tHlLJ ) 8-v>fil/-N-[3-[(4-7 
i-Jlz-U-fT 1 ;- ;U-2-'TyU)7.JU7T-JUpx 

5-75>(1b^^l 143)(283mg)^T ; E;U7TX<!:L 



mixture 23 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

cyano tri hydro sodium borate (212 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 3 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ), water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:l*ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenyl -1, 
3- thiazole -2- yl ) sulfanyl ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 143 ) (283 mg ) as amorphous . 



7b*#flffi! C 24 H 23 N 5 S 2 - 
H 2 0 tLX 



Calcd:C,62.18;H,5.44;N,15.11. 

Found:C,62.20;H,5.57;N,14.92. 

'H-NMR(200MHz,CDCl 3 )<5 1.92-2. 12(2H,m), 
2.46(3H,s), 3.16(3H,s), 3.28-3.52(2H,m), 4.50 
(lH,br), 4.78(lH,br), 6.72(lH,dd,J=8.1,1.5Hz), 
6.95-7.02(2H,m), 7.22(1 H,t,J=8.4Hz), 7.28-7.43 
(4H,m), 7.83-7.91(3H,m). 

IR(KBr)1590,1559 5 1516,1478,l443,1406,1323,l 
044,910,731cm" 1 . 

[0170] 

mmm 144 
(its® 144 omm 

N-[3K*>$?JU***>px=;U]-2,8-S//^b-5, 
6,7,8-xh7tKPIfUK[2,3-d]l£U5v>-5-75> 
(1.21g, 3.36mmol)SU* A-jft*(36 
0mg)£>$/-;K30ml)IC;I£$-fe!: s 7K*#ffl 



elemental analysis values 

C<sub>24</sub>H<sub>23</sub>N<sub>5</sub>S<sub>2</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 62.18;H, 5.44;N, 15.11. 
Found:C, 62.20;H, 5.57;N, 14.92. 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.92 - 2.12 (2 H, m ), 2.46 (3 H, s ), 3.16 (3 H, s ), 3.28 - 3.52 
(2 H,m), 4.50(1 H,br), 4.78(1 H, br), 6.72(1 H,dd,J=8.1, 
1 .5Hz ), 6.95 - 7.02 (2 H, m ), 7.22 (1 H, t, J=8.4Hz ), 7.28 - 
7.43 (4 H, m ), 7.83 -7.91 (3 H, m ). 

IR (KBr) 

15,901,559,151,614,781,443,140,613,231,044,910,731 cm 
<sup>-K/sup>. 

[0170] 

Working Example 144 
(Production of compound 144 ) 

N- [3 - (benzyloxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (1.21 g, 
3.36mmol ) and mixing 10% palladium -carbon (360 mg )to 
methanol (30 ml ), under hydrogen atmosphere , 6.5 hours it 
agitated with the room temperature . 
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BS£5/U*^U*7A$nvh^7*-(^* 

20:1)-C««L, ?bl:»lxf^-A^>tS 
•S*tfrl\3-[(2 f 8-$/J«y;U-5 l 6 f 7 i 8-xh7tK 
□ eUK[2,3-d]t 0| J5v>-5->r;U)T5/]7xy- 

JUtfb^* 144)(694mg)£fcfet6ii£LTf&fco 
mp207-209 deg C. 
TtmfttirW C, 5 H 18 N 4 O-0.2H 2 O tL 



reaction mixture was filtered with celite , filtrate was 
concentratedunder vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =l:2*ethylacetate rethanol =20:1 ), 
furthermore did recrystallization with ethylacetate -hexane , 3 
- it acquired [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amino ] phenol (compound 
144 ) (694 mg ) as colorless crystal . 

mp207-209deg C. 



elemental analysis values 
C<sub>l 5</sub>H<sub> 1 8</sub>N<sub>4</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,65.77;H,6.77;N,20.45. 

Found:C,66.11;H,6.81;N,20.11. 

, H-NMR(200MHz,CDCl 3 ) d 1.97-2. 13(2H,m), 
2.50(3H,s), 3.18(3H,s), 3.28-3.54(2H,m), 3.70 
(2H,br), 4.47(lH,t,J=4.2Hz), 6.12-6.30(3H,m), 
7.04(lH,t,J=8.0Hz), 8.01(lH,s). 

[0171] 

MM® 145 

(it£ty 145 ®Sl&) 

2,8-i?^;U-7,8-vtKneUK[2 J 3-d]e'J5v>- 
5(6H)-7|->(314mg s 1.77mmol). 3-[(4-^x~;U- 
\,3-¥7 x J— ;U-2--r;b)^+V]7-'J>(l-19g) 
at; p-h;UX>X;U/t?>»-*lP4*l(34mg)*K 
JUX>(18ml)!z;!££-rifco 

SE£*j£ 125 deg C-C23.5 B#«l«ttLfco 

S(S5i^1*llCftltx^jU(l00ml)SJinAfcSk, 
»IP«ll**-J-h , ; , >A**a(25iiil), 7K(25m 

i)atXiafDft**(20mi)^at5*Lfco 

*tt**ET, S*U »,Tt***/-JU(15ml) 

S/7/h'JtKP*^»+h«J^A(223mg)atf» 
St(0.25ml)£jQ*_fc o 

S^**MS-C 16.5 B#r B 11t^Lfco 

ml)* SD^fc^, 7K(50ml x 2)atffi»4*7K(3 
OmiyCft^Lfco 



Calcd:C, 65.77;H, 6.77;N, 20.45. 
Found:C, 66.11;H, 6.8 1;N, 20.11. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.97 - 2.13 (2 H, m ), 2.50 (3 H, s ), 3.18 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.70(2 H, br ), 4.47 (1 H, t, J=4.2Hz ), 6.12 - 6.30 
(3 H, m ), 7.04 (1 H, t, J=8.0Hz ), 8.01 (1 H, s ). 

[0171] 

Working Example 145 

(Production of compound 145 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (3 14 mg , 1 .77mmol ), 3 - [ (4 
-phenyl -1,3- thiazole -2- yl ) oxy ] aniline (1 .19 g ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (18 ml). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

cyano tri hydro sodium borate (223 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 16.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ) } water (50 ml X 2 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
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ft»lT;Ure»KU 2,8-V^U-N-[3-[(4-? 
x zi i /U-l,3-5 1 7V r -^-2--r;U)7|-^v]7x-;U]- 
5 l 6 f 7,8-'Th7tKPeUK[2 > 3-d]tfU5S?>-5-7S 
>(lb£^ 145)(318mg)£7^l/77X£LTft 

1 H-NMR(200MHz s CDCl 3 ) 8 2.04(2H,br), 2.45(3 
H,s), 3.18(3H,s), 3.36-3.53(2H,m), 4.47(2H,br), 

6.57-6.68(3H,m), 6.98(lH,s), 7.19(lH,t,J=8.0 
Hz), 7.24-7.41(3H,m), 7.79(2H,dd,J=7.9,1.3Hz), 

7.85(lH,s). 

IR(KBr)1593,1559,1507,1489,1445,1406,13 
27,1233,1198,1148,910,731cm- 1 . 



[0172] 

3-[(2,8-v^^;U-5,6,7,8-^h7tKPt 0| JK[2,3-d] 
ej5v>-5->OU)75/?xy-JK235mg,0.87 
mmol) s 3-(-27 P P ^)l)-5^n - 1 ,2,4-^ 
-*tv7y-;U(303mg)Si;^^ l J^A(270m 
g)£ DMF(10ml)IC;I^^i±, SBl? 34.5 
Olv? 70 deg C "X: 23.5 B#M«#Lfco JEJfcS 
p|^SET> XffiU itBtxT;U(100ml)£ttl 
*fcSL 7K(75ml)&tfffiftfiE7K(35ml)-C*£ 

£ P 7 h^7-f-(^*^>:»»X5 1 ;U=2: 1 -> 
ft»x^jU)-e«iiL.2,8-5?^T;i/-N-[3-[(5-7 
ix;b-i,2,4-**tl-$?7l/— JU-3--OU)>MrV] 
7x-;U]-5 > 6 f 7 f 8-T-h5tKabf l JK[2 f 3-d]bfU3 
V>-5-75>(1b^% 146)(241mg)^^;i/<tL 
T#fc 0 'H-NMR(200MHz,CDCl 3 ) 5 1.90-2.10 
(2H,m), 2.49(3H,s), 3.17(3H,s), 3.27-3.51(2H, 
m), 3.73(lH,br), 4.52(lH,br), 5.23(2H,s), 6.31 
-6.47(3H,m), 7.13(lH,t,J=8.1Hz), 7.50-7.62(3 
H,m), 8.02(lH,s), 8.17(2H,dd,J=8.1,1.5Hz).IR 
(KBr) 1 599, 1561,1 520, 1 495 , 1 45 1 , 1 406, 1 343, 1 1 9 
8,1165,725cm' 1 .] 

[0173] 

HJfcflJ 147 

(fc** 147 

2,8-v^;U-7,8-vtKPt 0> jK[2,3-d]t°'J5v>- 
5(6H)-7t">(828mg, 4.67mmol). 3-(3-^PP7i 

y*v)7xu>(3.08g)ai; P -h;i/x>x;U/-^> 

^-7KfD^(89mg)^h;UX>(45ml)lC?g^$-t± 
125 deg C-C25 ftPeljf #Lfc 0 



=2: 1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenyl -1, 
3- thiazole -2- yl ) oxy ] phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 145 ) (318 mg-) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.04 (2 H, br ), 2.45 (3 H, s ), 3.1 8 (3 H, s ), 3.36 - 3.53 (2 H, 
m ), 4.47 (2 H, br ), 6.57- 6.68 (3 H, m ), 6.98 (1 H, s ), 7. 19 
(1 H, t, J=8.0Hz ), 7.24 - 7.41 (3 H, m ), 7.79 (2 H, dd, J-7.9, 
1.3Hz ), 7.85(1 H,s). 

1R (KBr ) 

1,593,155,915,071,489,144,514,061,327,123,311,981,148,910,731 
cm <sup>-K/sup>. 

[0172] 

Working Example 146 
(Production of compound 146 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (235 mg , 0.87mmol ), 3 
- (chloromethyl ) - 5 -phenyl -1, 2, 4- oxadiazole (303 mg ) 
and mixing potassium carbonate (270 mg ) to the DMF (10 
ml ), with room temperature 34.5 hours 23.5 hours it agitated 
next with70 deg C. Under vacuum , it concentrated reaction 
mixture , after adding ethylacetate (100 ml ),water (75 ml ) 
and it washed with saturated saline (35 ml ). organic layer was 
dried with anhydrous sodium sulfate . Under vacuum , it 
removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:l*ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (5 -phenyl -1, 
2, 4- oxadiazole -3- yl ) methoxy ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 146 ) (241 mg ) as oyl . 
<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.90-2.10 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.27 - 3.51 
(2 H, m ), 3.73(1 H, br ), 4.52 (1 H, br ), 5.23 (2 H, s ), 6.3 1 - 
6.47 (3 H, m ), 7.13 (1 H, t, J=8.1Hz ), 7.50 - 7.62 (3 H, m ), 
8.02(1 H,s), 8.17(2H,dd, J=8.1, 1.5Hz).IR 
(KBr ) 1 59,9 1 5,6 1 1 ,520, 1 49,5 1 4,5 1 1 ,406, 1 34,3 1 1 ,98 1 , 1 65,725 
cm <sup>-K/sup>. ] 

[0173] 

Working Example 1 47 

(Production of compound 147 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (828 mg , 4.67mmol ), 3 - (3 
-chlorophenoxy ) aniline (3.08 g ) and the p-toluenesulfonic 
acid acid monohydrate (89 mg ) was mixed to toluene (45 
ml ). 

mixture 25 hours was agitated with 125 deg C. 
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fiJKJE^«Bl3fti|X^;U(200ml)gJlPAfca, 
tafi]i^^7K^h l J^A7K^;^(50ml), 7K(50m 
l)&tfiaiDft**(30ml)-Ca»Lfco 



»«S»ET. B*U »****/-;K40ml) 

i/7yh'JtKP^il±h'J^A(587mg)ai;ft 
i£(0.67ml)£*n*_fco 

(100ml), 7K(75ml)»tfttft£tt*(50ml)"CJft 

*Lfc. 

^P7h^77^- (^*-*>:BEl£x^U=3:l-> 

Bi|x^;b)Tfll»L*N-[3-(3-^PP7xy*S/) 
7xx>U]-2 i 8-S/>^JU-5,6 i 7 f 8-Th7tKPfcf , jK 
[2,3-d]e«J5S?>-5-75>(<b^» 147)(1.12g)£ 



After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (30 
mi ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (40 ml ). 

cyano tri hydro sodium borate (587 mg ) and acetic acid (0.67 
ml ) was added. 

mixture 2 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 
3 -d ] pyrimidine -5-amine (compound 147 ) (1.12 g ) as 
amorphous . 



S*$Mfrffi C 21 H 2l ClN 4 O-0.25H 
2 0 tLX 

Calcd:C,65.45;H,5.62;N,14.54. 



elemental analysis values 

C<sub>2 K/sub>H<sub>2 K/sub>ClN<sub>4</sub>O*0.25H<sub>2</sub>O 
doing 



Found:C,65.28;H,5.78;N,14.33. 

'H-NMR(200MHz,CDCl 3 ) d 1.95-2. 15(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.29-3.54(2H,m), 3.78 
(lH,d,J=6.6Hz), 4.49(1 H,q-like), 6.34-6.47(3H, 
m), 6.91(1 H,ddd,J=8.2,2.2,0.9Hz), 7.00-7.28(4 
H,m), 8.02(1 H,s). 

I R(KBr) 1 586, 1 559, 1 520, 1 489, 1 472, 1 427, 1406, 1 
223,1150cm' 1 . 

[0174] 

mm®\ 148 

(it&ty 148 <DM&) 

3-[(2,8-V^;U-5,6,7,8-7 L h^tKPt°UK[2,3-d] 
tfUS2?>-5-^f;U)75-/7xy— ;U(151mg,0.56 
mmol), 2-(l-^>y^>-2-^;U)-4-(<7PP^ 
;U)-5-y^;i,-l,3-^^r^y-;K346mg)SLP^ 
i?*l'JOA(232mg)£ DMF(5.5ml)IC;g££-rJ\ 7 
0 deg C V 19 B*lffl«#Lfco JEJ6E£tt£« 
ETs SffiU ft»x^;i/(i00ml)*iPAfcft. 
*(50ml)ai;ffift4tt*(30ml)tfat»Lfco * 



Calcd:C, 65.45;H, 5.62;N, 14.54. 
FoundrC, 65.28;H, 5.78;N, 14.33. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.95 - 2.15 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.29 - 3.54 
(2 H, m ), 3.78(1 H, d, J=6.6Hz ), 4.49 (1 H, q-like ), 6.34 - 
6.47 (3 H, m ), 6.91 (1 H, ddd, J=8.2, 2.2, 0.9Hz ), 7.00 - 7.28 
(4 H, m), 8.02(1 H, s ). 

IR(KBr) 1586, 1559, 1520, 1489, 1472, 1427, 1406, 1223 
and 1 150 cm <sup>- l</sup>. 

[0174] 

Working Example 148 
(Production of compound 148 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (151 mg , 0.56mmol ), 2 
- (1 -benzofuran -2- yl ) - 4 - (chloromethyl ) - 5 -methyl -1, 
3- oxazole (346 mg ) and mixing potassium carbonate (232 
mg )to DMF (5.5 ml ), 19 hours it agitated with 70 deg C. 
Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). organic layer was dried with 
anhydrous sodium sulfate . Under vacuum , it removed 
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K^?*-(^*1J->«Kx^U=2: 1 -ftKi 
^;U)^ffiML.N-[3-[[2-(l-^>y^>-2-<;U) 

-^U]-2,8- , 5?> t ^^-5,6 J 7 9 8- , Th^tKPtf l JK[2 > 3 
-d]t°U£v>-5-7£>(lb£% 148)(245mg)£7 
^l/77XtLTffc,» 1 H-NMR(200MHz,CDCl 
3 )<5 1.90-2. 12(2H,m), 2.49(6H,s), 3.16(3H,s), 3. 
27-3.50(2H,m), 3.69(1 H,br), 4.52(lH,br), 5.01 
(2H,s), 6.29-6.45(3H,m), 7.13(lH,t,J=8.1Hz), 
7.28-7.42(2H,m), 7.56-7.67(3H,m), 8.02(lH,s).I 
R(KBr) 1 599, 1 559, 1 5 1 8, 1 443, 1 1 92, 1 1 63,752,739 
cm" 1 .] 

[0175] 

HJStflJ 149 

tfb£*B 149<DM£) 

3-[(2,8-v^l-5,6,7,8- 
xh^tKPt°'JK[2,3-d] 

t 0, j5v>-5--r^)Tsy 

7xy— ;U(119mg,0.56 
-2-(5->^U^X>-2-^ 

;u)-i s 3-*-++hy-;u(i 

41mg)&i;ftil* l J^ix 
(122mg)£ DMF(5.0ml) 
lC;I^*1i\70 deg C 
T? 19 B*IH«#Lfc 0 R 

ttL.ft»x^jU(l00m 
l)SJPAfcft,7k(50ml) 
Xtff&«]&£*(30inl) 
T?3t*Lfco 

»Lfe.iS»S«ET, 

-(^ + ^>:^^X^ 
;i,=2:l— RBx^UyC 
ffiMU 2,8-V^U-N- 
[3-[[2-(5->T;U-2-^X 
-;U)-1 S 3-^^/-^ 
-4--f JU]*h*S/]7x- 
;U]-5,6,7,8-xh^tKP 
t°'JK[2,3-d]t°'JSv>-5 
-7S>(lb£% 149X156 
mg)£T^E;b:77X<hL 
T#fco 5c*#*HI C 24 
H 25 N 5 0 2 S-H 2 0<tLTCa 
lcd:C,61.92;H,5.85;N,l 
5.04.Found:C,61.99;H,6. 
10;N,14.82.'H-NMR(20 



solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:l*ethylacetate ), N- [3 - [[2 - (1 -benzofuran -2- yl ) - 5 
-methyl -1,3- oxazole -4- yl ] methoxy ] phenyl ] - 2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 148 ) (245 mg ) as 
amorphous . <sup>K/sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.90-2.12 (2 H, m ), 2.49 (6 H, s ), 
3.16 (3 H, s ), 3.27 - 3.50 (2 H, m ), 3.69(1 H, br ), 4.52 (1 H, 
br ), 5.01 (2 H, s ), 6.29 - 6.45 (3 H, m ), 7.13 (1 H, t, 
J=8. 1 Hz ), 7.28 - 7.42 (2 H, m ), 7.56 -7.67 (3 H, m ), 8.02 (1 
H, s ).1R (KBr ) 159,915,591,518,144,31 1,921,163,752,739 
cm <sup>-l</sup>. ] 

[0175] 

Working Example 149 

(Production of compound 149 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
amino phenol (1 19 mg , 0.56mmol ), 4 - (chloromethyl ) - 2 - (5 -methyl chain -2- yl ) - 
1 and 3 -oxazole (141 mg ) and mixing the potassium carbonate (122 mg ) to DMF (5.0 
ml ), 19 hours it agitated with 70 deg C. Under vacuum , it concentrated reaction 
mixture , after adding ethylacetate (100 ml ),water (50 ml ) and it washed with saturated 
saline (30 ml ). organic layer was dried with anhydrous sodium sulfate . Under vacuum , 
it removed solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane :ethylacetate =2:l*ethylacetate ), 2 and 8 
-dimethyl -N- [3 - [[2 - (5 -methyl -2- thienyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 149 ) (156 mg ) as amorphous . As elemental analysis values 
C<sub>24</sub>H<sub>25</sub>N<sub>5</sub>0<sub>2</sub>S*H<sub>2</sub>0 
Calcd:C, 61.92;H, 5.85;N, 15.04.Found:C, 61.99;H, 6.10;N, 14.82.<sup>l</sup>H-nmr 
(200 MHz , CDCKsub>3</sub> );de 1 .89 - 2.16 (2 H, m ), 2.49 (3 H, s ), 2.53 (3 H, s ), 
3.17 (3 H, s ),3.25 - 3.53 (2 H, m ), 3.69 (1 H, br ), 4.53 (1 H, br ), 5.01 (2 H, s ), 6.28 - 
6.42 (3 H, m ), 6.77 (1 H, dd, J=3.7, 1.1 Hz ),7.1 1 (1 H, t, J=8.3Hz ), 7.48 (1 H, t, 
J=3.8Hz ), 7.63 (1 H, s ), 8.02 (1 H, s ).IR (KBr ) 1595, 1561, 1518, 1495,1439, 1424, 
1406, 1 194 and 1 161, 729 cm <sup>- K/sup>. ] 
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